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PLACING CARDIAC PATIENTS IN REGULAR INDUSTRIES" 


Mrs. Joun S. SHEPPARD 


I’ late vears there has been a growing 


appreciation by physicians of the 
importance of work for persons with 
heart disease, and a realization of the 
therapeutic value, not only of the work, 
but of participation in a gainful oceu- 
pation in regular industry. 


TRADE ScHooL FOR CarbIAc CONVALES- 
CENTS 


As a result of this feeling, and realiz- 
ing the extent and importance of the 
problem of proper convalescence and 
cmplovment for cardiae patients, the 
New York Conference on Hospital So- 
clal Service (now the Hospital Social 
Service Association) in April, 1912, ap- 
ointed a committee to study the situa- 

n. This Committee made its report 

November, 1912, and, on the presenta- 

i of the report the following sugges- 

i Was made: ‘*That, inasmuch as 

rdiae cases need a protracted con- 

escence upon discharge from the hos- 
al, this convalescent period of  sev- 

'tudy made for the Sturges Research Fund 


ba Burke Foundation. Received for publica- 
line aU, 19255. 
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eral months would provide an ideal op 
portunity for a study of the patient’s 
capacity and adaptability, both physi 
cal and mental, and for the selection 
and teaching of a trade suitable both to 
his intelligence and to his’ physical 
handiecap.’’ This suggestion led to the 
establishment, in July, 1913, of a Con- 
valescent Home for Cardiaes at Sharon, 
New York, and about two months later 
the industrial training of the men was 
undertaken. This training was in ce 
ment work, making flower pots, sun 
dials, fountains, and all sorts of garden 
furniture. When this enterprise was 
later incorporated it was under the name 
of the Trade School for Cardiae Con 
valescents. 

A workshop was established in New 
York City in January, 1913, in which 
men who had been trained in the Con 
valescent Home at Sharon were em 
ployed. The conditions in the workshop 
were ideal in every way, and the men 
were under eareful supervision, having 
a weekly medical examination. In prac 
tically every case the work had a bene 


ficial effect upon the patient. 
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Unfortunately, because of the war 
and the unsettled economie and social 
conditions resulting therefrom, the 
Trade School for Cardiae Convalescents 
was foreed to close in 1916; but in spite 
of the premature ending of this inter- 
esting experiment, some definite con- 
be reached and some 
significant inferences drawn which will 


clusions may 
he valuable in the solution of the prob. 
lem of the eardiae patient in industry. 
Conclusions and lIuferences from this 
Krperiment.—It was shown that there 
was a marked contrast between the prog- 
ress of the early patients in the Con- 
valescent Hlome before industrial train- 
ing was established and that of the 


later patients who had the benefit of 


work as occupation. As was said in the 
first annual report of the work, ‘‘The 
patient gets a motive, a reason for for- 
eettinge himself, a future to look forward 
to and a ground for -selt-respect.’’ 
The experience of the Trade School 
seemed to imdicate that in many cases 
patients do not require a long period of 
suitable 


convalescence, but can begin 


work after short convalescence and 


sometimes immediately after leaving 


the hospital. It was also shown that in 
suitable occupations, which do not un- 
duly tax the limited powers of the pa- 
tients, they ean work under the piece- 
work system without jeopardy to their 
health. 

It was certainly demonstrated that 
eardiae patients have a greater work 
tolerance than they were at first thought 
to have. 

The 


enough either to prove or to disprove 


experiment did not last lone 
that a workshop of this kind could be 


self-supporting. It seems fair, how- 
ever, to draw the inference that such a 
workshop never could be self-support 
ing, and that special workshops and fac- 


tories of this kind cost too much in 


time, effort, and money for the sma 
percentage of cardiac patients who ea) 
not work in regular, carefully selecte. 
industries. This percentage seems to }) 
crowing smaller all the time, as indy: 
tries are more carefully seleeted anc 
the classification of the patient as {. 
work tolerance, sent by the doctor to t}, 
placement worker, is more dependable 


MeMPLOYMENT BUREAU FOR” THE 
HANDICAPPED 


In 1918 the problem of employment 
for cardiac patients was again brought 
before the Hospital Social Service Asso 
ciation, but this time it was as part of 
the general problem of employment for 
all types of physically handicapped per 
In order to be of the greatest as 
sistance to the hospital social service 
departments, the placement of all physi 


Sons. 


cally handicapped persons was under 
taken in the Employment Bureau for 
the Handicapped which was opened in 
April, 1918, in the office of the Hospital! 
Social Service Association at 405 Lex 
ington Avenue, where the 
still earrying on this work. 

Although in this paper only the plac 
ing of ecardiae patients in industry will be 
discussed in detail, attention should be 
‘alled to the fact that a large genera’ 
employment handicapped 
persons can do better placement wor 


sureau is 


bureau tor 


for special groups than smaller bureaus 
dealing exclusively with those specia' 
eroups. There are several reasons 
this. The larger the number and ¢ 
more diversified the group of applica’ 
for work, the more chance the emplo) 
has of finding the person that he wa! 
for the job and consequently the mo 
frequently he will apply to that emp! 
ment Also, 
larger the number and the more dive! 


bureau for workers. 


fied the industries with which the pla 


Oct 
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+ worker is in touch, the more kinds 
-ork she ean try out and the more 
openings she finds for work which 
he well adapted to. special types 
sndicaps. The work becomes better 
wn to employers in general, and the 
arved field of industries makes better 
acements possible. 
Record Forms.—All applicants to the 
ployment Bureau for the Handi- 
yped are required to bring a card, 


wages of handicapped persons placed 
by the Bureau in one month amounted to 
$11,657.60, while the cost of running 
the Bureau for that same month was less 
than $500, shows that the work is dis- 
tinctly valuable on the financial side as 
well as on the broader basis of value to 
the man himself in assisting him to be- 
come self-supporting and to take his 
place again in the life of the community. 

Fees—lIt is not advisable to charge 


FIGURE 1—APPLICATION CARD 


HOSPITAL SOCIAL SERVICE ASSOCIATION OF NEW YORK CITY 





EMPLOYMENT BUREAU FOR HANDICAPPED 


Room Ole 405 LEXINGTON AVENUE, NEW YORK CITy 


llandicap: Nature and extent 
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such as that shown in Figure 1, proper- 
lilled out; otherwise they are: not ac- 
cepted for placement. After an appli- 
cant is aecepted, the history card shown 
igure 2 is made out and kept on 
On the back of this card is kept 
placement record of the patient. 
Minber of Handicapped Persous 
ced.—K rom the establishment of the 
ployment Bureau for the Handi- 
ped in April, 1918, up to Novem- 
|, 1922, 5,304 persons have been 


\ 


ed. Of this number 1,039 were 
ae patients. To put this num 
Of handicapped persons into reg- 
industry is a valuable contribution 
ie Community; and the fact that the 


fees for placement as a commercial bu 
reau does, for most of these applicants 
would never come to the Bureau unless 
the service were free to them. Most 
physically handicapped persons have 
lost the desire to work, and one of the 
most important functions of an employ 
ment bureau for the handicapped is to 
persuade them to try. They never would 
come to a bureau and pay tor being per 
suaded to try to work. 

An employer cannot be asked to pay 
a fee for giving him men who are phys! 
cally handicapped, when he is very 
doubtful of their usefulness to him and 
fears that they may lower his standard 


of production instead of increasing it. 
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The value in the labor of persons who 
are handicapped must be demonstrated 
to employers and, when this can be done, 
an element is added to the productive 
force of the community which has hith- 
erto been practically unused. 

Another reason why it is doubtful 


whether any commercial bureau would 
ever find that it paid to do this work 
efficiently, is that employment for handi- 


capped persons must be selected with 
expert care, and placements take so 
much time that it would not pay as a 
commercial enterprise. 

Kor all these reasons given above, it 
is probable that this sort of work must 
always be supported by voluntary con- 
tributions from people who appreciate 
its value, or it must be subsidized by the 
state. 

Cost. 
ment made by the Mmployment Bureau 
‘This 


shows that the cost of this work will 


Mor 1922 the cost of each place- 
for the Handicapped was $3.51. 


never bea great burden on the communi- 
ty; and in comparison with the cost ot 
establishing and carrying on special in- 
dustries tor the handicapped, the cost 
of maintaining an employment bureau 


seems to be negligible. 
PROBLEM OF THE CARDIAC PATIENT 


After plans were outlined for the es- 
tablishment of the Employment Bureau 
for the Handicapped, a survey was made 
of industries which it was thought would 
be suitable for handicapped persons. 
The first list of such industries was 
drawn up in consultation with the mdus 
trial experts of some ot the hfe insur. 
ance companies. The faetories and 
places of work, to which patients were 
to be sent in those industries, were care 
fully examined and the co-operation of 
the employers was enlisted. 

Special emphasis was laid on the prob 


lem of suitable work for cardiac 
tients, as being one of the most diffic 
and important with which the Kin)! 
ment Bureau would have to deal, » 
also because the result of overstrain 
work would be more disastrous to {). 
cardiac patient than to other types « 
handicapped persons. 

Some idea of the magnitude of 
problem can be obtained from the e 
mate that there are over two million peu 
ple with heart disease in the United 
States. [ven more illuminating for the 
purposes of our undertaking, is the fact 
that during the war 42.3 men out o! 
every thousand were rejected by drat 
boards and army surgeons because the 
had heart disease. These men were al! 
from the age group trom which we ex 
pect the greatest work output, and their 
inability to take their places in indus 
try is a great economic loss. 

These figures of the draft, which show 
over 4 per cent. of cardiae patients in 
this large group, taken in connection 
with the fact that there is a definite in 
crease in the. incidence of heart disease 
with age, throw doubt on the usual est! 
mate of 2 per cent. of cardiac patients 
in the population. While no definite fig 
ures are available, it seems certain that 
2 per cent. is decidedly an understate 
ment of the situation. 

There are difficulties to be overconic 
in the proper placing in industry of al! 
types of handicapped persons, but there 
are especial difficulties in the ease of t! 
appheant with heart disease. 

The functional disturbance with hear! 

disease is very great and induces a 1 
vous condition which makes the pati 
restless and less contented with his | 
than other handicapped workers. 
Dr. Brush found in his study of ecard 
patients, there is a ‘‘marked disinel!! 
tion to exercise, amounting frequently 
This attitude 


fear or obsession. 
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lows the customary composite of physi- 
cal prohibitions (don’ts and can’ts) as 
fostered by physicians, hospitals, schools 
and parents.”’ 

Usually the patient who comes to the 
Bureau to be placed has had a long ill- 
ness and has lost the habit of work, 
which adds another obstacle in the way 
of his placement. Also the term ‘‘heart 
disease’’ and the name ‘‘cardiac’’ seem 
to inspire such terror in some patients 


vice Departments.—The difficulties of 
the placement worker can be lessened 
by the active co-operation of the hospital 
social service worker who refers the pa- 
tient to the Bureau. This effective co- 
operation is to see that a dependable 
classification as to work tolerance is al- 
ways sent with the patient, and that the 
patient is instructed as to the impor- 
tance of taking work suited to his handi- 
‘ap and is warned of the dangers of re- 


FIGURE 2.—HISTORY CARD 


HOSPITAL SOCIAL SERVICE ASSOCIATION OF NEW YORK CITY 


EMPLOYMENT BUREAU FOR THE HANDICAPPED 
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that they are constantly in fear of sud- 
den death. The apprehensive attitude 
of friends and relatives of the patient, 
who constantly shield him from all ex- 
ertion, is another factor in making him 
neurasthenic and in fostering the de- 
velopment of unfounded fears. 

These are some of the difficulties 
vhich come from the attitude of the pa- 
‘lent himself and which must be over- 
‘ome by the placement worker. 

Co-operation of Hospital Social Ser- 


Pe Fo 2 Aaa ea .€ 2 es Ce. oP) SS. ave. eS. So. 6 ee SS Sf 


i - £2 ae ee 2 - 6. a Oe: © Ole 6. 4.4.6. 6 + 6. 6 6S. 8. 60 2 16-8 2:90 2 6.2 ee 
oe 2 &, 2.2 6-66. oe £..8. 6.6 4:6 2 2.8.60 8 Be 64 4 a Sw 2 Se Se Se ee. 2 2.4. S 
ef &. 2 Ss 6.6 BS. 6: 8) wea. 6 ee S.A Oe. 8 2.8 tb 8 oe Se 8. et SR Se eS ee Se: Rk ae 
. a eS OO e 6.8 66 6 6.88 6 68 68 2S Ce a2 6 Oe. Oe. ee Se SP. e. ee 


26.66 £8.86 2 6 6 ef 2 8.8 a 6 a ee Oe 8 eC ee eS 8S eS 2.8. 8.8 £ 8 €.é&e & 


lapse if he does not do this. He must 
be persuaded of the wisdom, in the long 
run, of accepting work which he can do 
without injury to his health, even if it 
means taking lower wages than he has 
been receiving. The necessity of re- 
porting regularly at the clinic in order 
that the effect of work on his physical 
condition may be watched, must also be 
impressed upon him. 

He must also be instructed as to the 
creat importance of reporting for work 
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when he has accepted a position and 
promised to commence work at a defi- 
nite time. This matter of not reporting 
for positions is one of the greatest ob- 
stacles against which we have to con- 
tend, and the social service worker can 
be of more help than anyone else in mak- 
ing the patient realize that it not only 
hurts his chanee of getting another job, 
but that it many and 
shops to the handicapped worker, be- 
cause the employer will not continue to 
patronize an employment bureau from 
which the 


closes factories 


workers do not report for 
work at the time agreed upon. 

(lo operation of Physicians, The dit- 
ficulties which come from an apparent 
lack of understanding by physicians of 
the importance of their co-operation 
with the Bureau, are steadily growing 
fewer, but still room 


provement along this line. 


there is for im- 


A depend- 
able classification as to work tolerance 
must be sent with the patient, and there 
should be the assurance that this classi- 
fication means the same from all elinies. 
It is also a help to the placement worker 
to have the physician send all data 
which he may have bearing upon the 
ability of the patient to work. 


CLASSIFICATION OF CARDIAG PATIENTS 


The classification used is that of the 
Association for the Prevention and Re 
let of Ileart Disease, but apparently 
there is a great difference as to the tests 
by which patients are thus classified. 
We realize, of course, that all 
patients are individual 


cardiac 
problems and 
that it is therefore almost impossible to 
make rigid classifications and rigid 
rules; but in general we feel that if the 
classification were based on the test of 
groing upstairs, 30 feet in forty seconds, 
it would enhance its dependability as to 
the work tolerance of the patient. 
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Under these classifications of th 
Association for the Prevention and Re 
lief of Heart Disease, we find the situa 
tion as follows: 

Class I[—Organie (able to carry on 
habitual physical activity). There is al 
most no problem as the patient can do 
practically anything, but he should re 
turn to the clinie for examination every 
three months. 

Class [1.—Organie (able to carry on), 

A. (Shghtly diminished physieal ac 
tivity.) These patients need selected in 
dustries and in most cases they should 
report to the clinic once a month so that 
the effect of the work may be watched. 

Bb. (Greatly diminished physieal ac- 
tivity.) These patients constitute the 
ereat problem, and in this class, more 
than in any of the others, is the need 
felt for some sort of standard test upon 
which to base the classification. A Class 
If B patient may, with proper place 
ment, be a potential II A, or he may de- 
teriorate rapidly into Class. III from 
causes entirely unrelated to his employ 
ment. All such patients need very care 
fully selected industries and should re 
port to the elinic, at first at least every 
two weeks, and later every month, in 
order that the effect of the work may be 
observed. 

Class II1I]—Organie (unequal to any 
physical activity). 
sometimes able to 


These patients are 
work. Several pa 
tients in this class, placed by the Bu 
reau, have worked for as long a time as 
three years. In accepting these patients 
for placement, however, an employment 
bureau must guard against the risk of 
hurting its relations with employers be 
cause of the hazard of sudden death. In 
every case of this kind the employer 
must have a full explanation of the dan 
cer inherent in the situation. 

The records of the limployment Bu 
reau for the Handicapped, however 
i 


(ct... 
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only two cases of sudden deaths 
tients while at work. One was 
| 5) years of age, who was em- 
: d as a watchman on the pier of a 
ship company. The card sent by 
hysician with this applicant (this 

in 1920 before the present classifi- 

of eardiaecs was in use) stated 

ne had been a cardiac for six years 

that his heart was well compen- 
sated. In this ease it hardly seems as it 
he cause of his sudden death could have 
been related to his work. ‘The second 
ease was that of an elderly man, doing 


~ 


clerical work. 

Class 1V'.—** Possible’? heart disease. 
(Doubtful murmurs; mainly accidental, 
possibly organic.) These patients are 
not a real problem, but should have care- 
ful placement. 


Class V.—Potential (predisposing 


history). These patients constitute 
practically the same problem with re- 
eard to placement, as do patients in 
Class LY. 
Cases of auricular fibrillation may be 
cepted for placement, if, when fully 
digitalized, they are in Class II A, pos- 
il some instances even in Class 
il Bb. ‘The importance of regular at- 
idanee at the clinic, at least every two 
‘Ss, must be impressed upon these 


an S, 
CONDITIONS OF OCCUPATION 


occupation in which the eardiac 
is placed should demand less 
‘al exertion than he is able to give, 
the maximum amount, so that 
vill always be a margin of poten- 
rength left. 
change which must be made in 
cupation of the cardiac patient 
be, if possible, to work allied to 
ner employment. This is a large 
in overcoming the discourage- 





ment of the patient when he has to give 
up his old job on account of his handi- 
cap. 

Noise and dust are no worse for ear- 
diac patients than-tfor other nervous 
persons, but any conditions which are 
detrimental to the general health of 
workers should, of course, be avoided 
for cardiac patients. 

Patients in Class II A can work eight 
hours standing, but must not have too 
severe strain in work. 

Those in Class Il B should have em- 
plovment near home because a long trip 
to and from work adds too much strain. 
They should not have to climb stairs, 
and stooping and lifting should be elim- 
inated. They can work eight hours 
sitting, but it is best not to have them 
try to work for eight hours where stand- 
ine is continuous. 

In all cases with complicating rheu- 
matie infections, work must not be in a 
damp place. 

The greatest problem that the place- 
ment worker has is to find suitable em- 
ployment for cardiaes in Class II B, but 
every year of experience shows more 
fully that the lives of very few patients 
in this class are ever shortened by work. 
There is much greater danger to them 
from infection than from exercise. Many 
physicians are too timid about preserib 
ing or allowing work for their patients 
in this class. 


Testing New InpvustRIeEs 


New industries in which cardiac pa 
tients are to be placed should be care 
fully examined as to stairs to be climbed, 
dampness, distance from home, whether 
there is much lifting or stooping re 
quired in the work, and whether the 
work can be done while sitting or wheth- 
er it requires constant standing. 


As rar as possible work should he 
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chosen in which the régime is not too 
rigid. If the worker can stop from time 
to time and rest for a few moments, it 
is a great help, especially in Class II B 
vases. ‘This seems to indicate that piece- 
work is good for patients if they will use 


effect of the work on the patient. ( 


II A patients should report to the clinic 
every two weeks for observation y en 


trying work in new industries.  ()\.¢¢ 
Il B patients should report every wook 
until it seems certain that their eodj. 


FIGURE 3.—FRONT OF CARD USED IN SURVEY OF NEW INDUSTRIES 


Industry 


Name Address 


Department 


No. Employed 


Special process 





(If any) 
Phone Floor 


Men Women 
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|Nature of | ie 





P . | * ¥ . 7 
’ | Process | Position | Work Conditions* 
Number | Hours — ——s , 
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judgment and not push themselves too 
much. 

Kieures o and 4 show the ecard used in 
examining conditions in new industries 
as to their suitability for the employ- 
ment of handicapped workers. 

The only practical and conclusive test 
of the suitability of new industries is 
trial by work and closely following the 


{ion is not deteriorating under the work. 
Class III patients need not be discus: 
: ° . ° ] 
in this regard as new industries 8s! 


never be tried out with them. 
ko MPLOYERS 


In general employers are ver 
operative, but the labor conditions 
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stablishment of the Employment 
iu for the Handicapped have been 
ctuating that no absolutely definite 
usions as to the difficulties of this 
of the problem can be reached. For 
irst three years of the work of the 
au there was so great a shortage of 
y that it was very easy to find work 


FIGURE 4.—BACK OF CARD USED 


Washing facilities 


anitary conditions of plant 





conditions in 1921 when it was especially 
difficult to find work, the Bureau placed 
1,128 out of 8,398 applicants, and in 
1922, placed 1,717 out of 4,789 appli- 
cants, shows that this work can go on 
with an encouraging measure of sue- 
cess, even in times of work shortage. 
The employer should not be asked to 


IN SURVEY OF NEW INDUSTRIES 
Retention of workers 
Health placards 


Rest periods 


Additional Facts Regarding Occupations 
(Give detailed description of work if considered necessary ) 








handicapped persons and all em- 
vers were glad to take them, even for 
't time where that was thought, by 
placement worker, to be demanded 
ihe nature of their handicap. Since 
time there has been a shortage of 
rk and it has been difficult even for 
mal persons to find employment and 
efore especially difficult for the 
capped. That, in spite of these 





Medical supervision 


take patients as a charity, but industries 
must be selected in which cardiac pa- 
tients ean give full labor value for full 
wage. Only in this way can the work 
ever be put on a stable foundation. If 
cardiac patients cannot be put in regular 
industries on equal terms with normal 
workers, but can be so placed only when 
the employer is willing to make conces- 
sions and take them as charity, we 
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should face this fact squarely at once. 
Special should never be 
asked of the employer if this experiment 
is to be tried out fairly. 

Moreover, the employer must not be 
annoyed by having the handicapped 
worker followed-up while he is at work. 
In the faetory or shop the handicapped 
man must take his place as other em- 
ployees do and the follow-up work must 
be done at the eclinies or through the 
home. 


CONCeSSIONS 


Employer’s Liability—The Work- 
men’s Compensation Law provides com- 
pensation for ‘‘aecidental injuries aris- 
ing out of and in the course of employ- 
ment.’’ This, of course, gives compen- 
sation in the ease of death or ineapacity 
resulting from an aecident, but an acei- 
dent which would not seriously ineapac- 
itate or cause the death of a well man 
might do so in the case of a man with 
heart disease; that is the reason why 
some employers have not wished to em- 
ploy cardiac patients. 

The suggestion is often made that a 
cardiac should sign an agreement with 
his emplover, holding him harmless un- 
der the Workmen’s Compensation Law, 
but this cannot be done because Section 
52 of the Act provides that, ‘‘No agree- 
ment by an employee to waive his right 
to compensation under this chapter shall 
be valid.’ 

The experience of the Hmployment 
Bureau for the Handicapped has been 
that very few employers are afraid to 
take men with heart disease, and that 
the possibility of more aeeidents with 
them than men has not 
proved to be at all a formidable obstacle 


with normal 
to the placement of cardiac patients in 
industry. We have had no complaint 
from employers about trouble under the 
Workmen’s Compensation Act with pa- 
tients placed by this Bureau. 


OF INDUSTRIAL HYGIENE 


Kacrors IN SuccessFuL PLACEMEX 
THE HANDICAPPED 


Personality of Placement Work, 
The personality of the placement w, 
er will always be a great factor in 
suecess of this work. 


he 

She must have 
Judgment and intelligence in selectiyeo 
suitable employment for the patient, ayd 
must have a kindly and sympathetic iy 
derstanding of his abnormal point of 
view. She must also have tact and per 
severance in persuading him to take 
work which will restore him to a norma] 
life. For the last three years this Bu- 
reau has been particularly fortunate in 
having a director who has all these qual 
ities, and this has been one of the largest 
factors in its success. 

Follow-Up—A very important fea- 
ture of the work of an Employment Bu- 
reau for the Handicapped is to follow- 
up the patients who have been placed. 
This is not only necessary for the good 
of the patients, but for the progress of 
the work of the Bureau in enlarging the 
number of industries which are suitable 
for eardiae patients, by seeing that the 
condition of the patient does not dete- 
riorate under the work. 

In theory many industries are suitable 
for cardiac patients, but in practice it is 
often found that there are features ot 
the work which make it entirely unsuit 
able. An example of this is the work ot 
opening oysters, which promised to be 
excellent for some cardiac patients, Ww 
til it found that the man who 
opened the oysters was also required 1 
carry | 


Was 


heavy baskets of oysters a 
oyster shells back and forth, and 1 
was far too heavy a strain for him 
bear. Without careful follow-up a n 
placed in this position might have b 
seriously injured. 

The experience of the Employm 
Bureau for the Handicapped has b 


J 
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nat the only feasible way to have good 
ollow-up work done is through the so- 
‘al service departments of the hospitals 
ind elinies that refer the patients to the 
Bureau for employment. 

The plan of having the follow-up done 
by a worker from the Kmployment Bu- 
reau has been tried and found to be un- 
satisfactory, as it Means In many ways 
1 duplication of the work already done 
by the social service worker, such as 
taking the social history of the patient, 
keeping track of his return to the clinic 
and watching carefully his home condi- 
tions. All this is done by the social serv- 
ice worker, and it is annoying to a pa- 
) tient to have to go all over the same 
eround again with another person. 
Kiven after a worker from the Employ- 
ment Bureau has gathered all this in- 
formation she may have omitted impor- 
tant factors in the situation which the 
physician and the social service worker 
already know, such as habits, tempera- 
, ment, reaction to treatment, ete. 

Close Connection with Hospital Social 
Service Departinents- Close co-oper- 
ation with hospitals, clinies and social 
service departments is a factor in the 
successful placing of cardiae patients in 
industry, and for this reason it is felt 
that it is a great help to the Employ- 
ment Bureau for the Handicapped to be 
a part of the Hospital Social Service 
Association, to which practically all the 
hospital social service departments in 
New York City belong. This gives the 
Bureau an official standing and an easy 
approach to the hospitals and clinics, 
which is invaluable. 

This consideration and the importance 
of having the follow-up by the hospital 
‘ocial service worker, indicate that em- 
ployment bureaus for the handicapped 
should be closely affiliated with the social 
service departments of the hospitals and 
linies. 


Location of Employment Bureau.— 
The office of an employment bureau for 
the handicapped should be in a central 
situation and in a_ business’ building 
rather than in a hospital or in a build- 
ing devoted exclusively to philanthropic 
purposes, as the ordinary business sur- 
rounding create a normal, work-a-day 
atmosphere which helps to remove the 
patient from the handicapped point of 
view. 


Errect on Carptac PATIENTS OF REGULAR 


Work 


As the result of placements made by 
the Bureau since its establishment, we 
feel justified in saying that the effect of 
regular work on the condition of the car- 
diac patient is excellent, and that his 
work tolerance is much greater than if 
was thought to be before these place- 
ments in regular industries were made. 

In 1920, intensive work was done by 
the Bureau in keeping track of 123 car- 
diac patients placed in regular indus- 
tries. At the end of six months, the 
condition of ninety had improved, the 
condition of thirty had remained station 
ary, two had been lost sight of, and the 
condition of only one had deteriorated. 

A study was made of sixty-nine of 
the Burke Foundation’s discharged 
heart patients (men) representing both 
eood and fair convalescents, who were 
placed in positions by the Kmployment 

sureau for the Handicapped. ‘‘Of 
these, sixty-four were newly and well 
placed, one was returned to his former 
job and another to his western home, 
one was too young to obtain working 
papers, while two were considered too 
ill for placement when they came to 
make application for work. At the end 


of the year fifty-nine held their position, 
the majority being in improved health 
and contentment, ten had been back in 
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hospitals with heart attacks for short 
periods, fourteen others had heart treat- 
ments as outpatients, and one elderly 
man died suddenly while at clerical 
work. Fifty-five were still co-operative 
with their Cardiae Clinies. This group 
was considerably below the average ot 
discharged patients in physical and eco- 
nomic fitness, some of them not having 


previously worked for months or 


vears.’”? 

Kixperience has also justified the state- 
ment that well-selected work will fre- 
quently help cardiae patients to improve 
and to go from Class II B to II A. Work 
in normal surroundings has a much bet- 


ter effeet than work in segregation. 
(ONCLUSION 


If this discussion of the problem of 
the ecardiae patient in industry seems to 
err on the side of being too optimistic, 
perhaps more so than can vet be justified 
even by the encouraging experience ot 
the Employment Bureau for the Handi- 
capped, it must certainly be admitted 
that every step taken in the last few 
vears In restoring the eardiae patients 
to a normal way of living has been more 
than justified by the results, and that 
eardiae patients have been shown to 
have a much greater work tolerance 
than was before this believed. 

While we cannot look forward to hav- 
Ing LOU per cent. success in placing per- 
sons with heart disease in regular indus- 
tries, we can certainly hope to diminish 
steadily the percentage of those who are 
eonsidered now to be unplaceable. 

The very momentum of this work it- 
self will remove some of the obstacles 
to its suecess, for, admittedly, much of 
the trouble with cardiac patients is their 

1Brush. F.: The Convalescent Treatment of 
Heart Disease by Exercise Applied through 
Natural Work and Play Methods. 


bad mental attitude and their neuras- 
thenia. As cardiac patients in larger 
and larger numbers are shown to be able 
to take their places in regular indus- 
tries, the attitude of both the cardiae 
patient and the public will change to a 
more hopeful and helpful point of view. 
It must always be kept in mind, however, 
that those industries must be carefully 
and expertly selected. 

The following is a list of occupations 
and industries prepared by Mrs. Ida M. 
Duggan, Director of the Employment 
Bureau for the Handicapped. 


INDUSTRIES AND OCCUPATIONS IN WHICH 
CARDIAC PATIENTS HAVE BEEN SUCCESS- 
FULLY PLACED ACCORDING TO CAR- 
DIAC CLASSIFICATIONS 

Class 

Architects 

Draughtsman.—High school eduea- I-ITA 
tion, with a good knowledge of draw- 
ing. Started as juniors makine minor 
blue prints from specifications, under 
supervision, 

Filing blue prints.-—High school 
education. Blue prints filed according 
to plans and specifications. 

Estimating plans.—High school ed- 
cation. Estimating cost of construe- 
tion, including materials, labor, ete. 
Automobiles 

Assembling batteries.—Putting in I-IIA 
wires, fluid and attachments. 
lifting entailed. 


Some 


Assembling and — econstruetion.— 
Small units, steering gear, brakes, bat- 
tinsmith work; later put on 
larger units. Requirements :—Handy 
with tools, anxious to learn trade. 
Work light. No age limit. 

Supplies’ clerk—Gcod penmanship, I-IIB 
sh¢ht amount of clerical work. Has 
full charge 


terles. 


of all tools and supplies 
used throughout faetory, 
tribution of 


stock. 


(‘heeks dis- 
tools and orders new 
Elderly men. 


Salesman.—High type. Previous — I only 


experience. 
Service door-man.—Cheeks I-IIB 
Elderly 


station 
incoming and outgoing ears. 
men. 
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Bu - and Biscuit Companies 


) ‘ng.—Bread, crackers, cakes, I-I1B 
and work. 

\\ pping.—Bread, crackers, cakes, 
‘achine work. 

i»oeling—Bread boxes and _ pack- 

Hand work. 

»—-Bread, cookies and fancy 

Machine work. 

2 uirements:—Able to stand most 

time. Young women. Light 


Tinsmith’s helper.—Prepares mate- I-IIB 
rials for tinsmith. Operates small 
ean-making machine. 

Soldering —Tops of cans, using 
wetviene toreh. 

Labeling and pasting.—Names of 
manufacturers using product. Not 
suitable for neurasthenie type, on ac- 
eount of danger from burns from sol- 
ler. or eatehing fingers in machine. 
Verv hight work, 


— 


Clothing | Men’s 


\lachine operators [-ILA 
lland-tinishers [-lIB 
Buttonhole makers [-11B 


(n men’s suits and overcoats. In 
most eases these industries are con- 
ed by the union. 


Women’s) 


\lachine Operators [-ILA 
Hland-finishers [-[1B 
KE mbroiderers _~ = 
Beaders ee 
Buttonhole makers eos 


Drapers éé 


women’s e@loaks, suits. dresses. 
aists. In most eases controlled 
inion. 


join union in large percentage 
stries. 
sand Watchmen 


uction.—Loecated at entrance J-IIB 
nt people from entering, on ac- 
(anger, Can sit most of time. 


ment.—Government property 
ors Island, and Ellis Island. 


Steamships.—On piers and boats in 
port to prevent stealing by employees. 
Also on coastline steamers. Days and 
nights. 

Private houses.—Employed by indi- 
viduals for their own homes, and by 
several families whose houses are 
grouped together. Days and nights. 

Hotels.—On the different floors, the 
roof-garden, and at rear entrances to 
prevent trespassing and disturbances. 
Nights. 

Department stores.—lInside of build- 
ing. Outside of building to protect 
windows, ete. Days and nights. 

Theatres.—At doors, in the audience, 
also in the rear ot the stage. The du- 
ties of these watchmen are to watch 
very closely for fires and disturbances. 
Days and nights. 

Banks.—Permanent for full time, 
days and nights. Also permanent for 
Sundays and holidays only. Make 
hourly rounds, throughout the build- 
ing. 

Industries.—At gates and doorways, 
and throughout the building making 
hourly rounds. Days and nights. 

Elderly men preferred. Banks, de- 
partment stores, and some other indus- 
tries require physical examination by 
their own physicians, 

Sedentary: construction, govern- 
ment, steamships, theatres. Make 
rounds at regular intervals: banks, 
private houses, hotels, department 
stores, and industries, 

Dolls 

Sewing.—Hand and machine work. 
In industries, and at home. Dresses, 
ete. Female. 

Dressing.—In industries and _ at 
home. Female. 

Painting faces.—Hand spray. Male. 

Inserting eyes—Hand work. Male. 

Operating machine.—Filling bodies 
with sawdust. Male. 

Packing.—Dolls in boxes. Female. 

Klderly men started as beginners, 
learn these trades. Sedentary. 

Ble etric 

Draughtsman.—Drawing plans for 
electrical appliances from preliminary 
blue prints. Started as apprentice, 18 
to 25 vears. High type. 

Mechanical engineer.—Designs, and 
supervises entire electrical equipment 
installation, motive power, regulations. 
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Must have thorough knowledge of elee- 
trical engineering, 

[nstallation.—Installing electrical in- 
struments, signal systems, telegraph 
and telephone motors. Entails lifting. 

Requirements: High sehool eduea- 
tion at least 2 years. Is given college 
course In connection with work by cer- 
tain firms, to become electrical expert. 
Medical examination. Splendid type. 
Farm Work 

Assistant to gardener. 
ficial to applicant. Mowing grass, pull- 
ing weeds, trimming hedges, planting 
shrubs. 

Fruit pieking.- 


Berries, peaches, ap- 
ples, Ctc. 


The two latter entail some 
heavy work, as men must climb ladder 
and carry fruit in bags. 
Milkine eows.—lIn dairies. 
and eleetrie machine. 
Driving horses.—In farm work and 
to town for supplies. 
Fountam Pens (Men up to S10) vears of I-III] 
age to learn trade. 
Rubber department : 
Operators.—Small 
holes in rubber. 


By hand 


lathe boring 
Shaping and polishing. 

buffer. 
Pens. : 


With small 


Learning pen business. There 
are 22 different operations before the 
pen is complete. 

Operating. Small foot 
pushed with foot for 


press 
stamping, 
inserting, slitting 
and numbering. The dies are set in 


plereing, notching, 


the press for this process and pens 
are placed individually for the differ- 
ent operations. 


Grinding.—With small hand ma 
ehine. 

Polishing.—With small buffer. 

Furs 

Machine operater.—Very difficult I-ITA 
work, ‘Takes long apprenticeship. 


Must join union in majority of posi- 
tions. 
Dresser.—Preparing skins for the 
manutacturer. 
['nsuitable for cardiae patients if 
eondition 1s irritated by dust. 
Grocers 
(‘lerieal. Dictaphone operator ;comp- I-I1B 
trometer operator. 
Packer, stock clerk, order clerk, tele- 
phone. 
Salesman. 
Driver. 


Very bene- [-I TA 


» 
) 


INDUSTRIAL HYGIENE 


Hlotels 

Door-man.—At entrance, to open |-[]p 
doors of carriages, and direct guests 
to different departments. 

Checker.—F'ood, in restaurant. 
Checks food as it leaves the kitchen. Is 
held responsible if incorrect. Prevents 
dishonesty of waiters. 





Klevator operator.—Passenger and 
Service cars. 
cars. 


Young men for passenger 
Elderly men for service ears. 
which carry employees and restaurant 
orders. 

Silver-men.—F lat silver. Operate 
small washing machine. Count and 
sort. Keep record of amount. 

Pantry-work.—Giving out supplies. 

Seamstress.—Hand and machine. On 
curtains, upholstery covers, darning 
linens and eurtains. No age limit if 
experienced. Position gives mainte- 
hance, 

Clerical. — Auditing department, 
front office, mail department, restau- 
rant, and on the different floors. 

Assistant to engineer.—Takes orders J-IJA 
for leaks, breaks, defective locks. hh 
charge of workmen throughout the 
hotel. Types records, 

Painter and polisher.—Assigned_ to 
certain floors for rooms and halls. 

Telephone operator.—Switchboards. [-IIB 
Six months’ experience in central office. 
Hours regulated by telephone company. 

Time-keeper.—At desk in rear e} 
trance. Keeps complete time record 
of all employees, by which salaries are 
regulated. Receives all incomine mes 
sengers, ete. 

Open to applicants of all ages. 

Requirements: Must have unusually 
rood! references, as they have access tO 
other parts of the hotel. 

Jewelry (Young men about 17 vears | 
old as apprentices; publie schoo! 
edueation required. ) 

Errand and office boy.—During tl 
first vear. 

Bench work.- 
vear. 

Designing—Must be able to d 
drawing and desire to take up th 
line. 

Cutting and settineg—Diamonds 
Hand work. (Long apprenticesh)| 
before doing this work, as material 1s 
so valuable that the smallest wast 
means great loss to the firm.) 


During the second 
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etting.—Stones. Inexpensive mate- 

Ip . Machine work. Done by appren- 
: ; very quickly as material is not 
table. Loss is small if imperfectly 


<oldering.—Joining parts of brooch- 
ete., by use of small electric solder- 


» jron. Hand work. 

i‘iling. 

atehing.—Pearls ; by color and size. 
Stringing. — Pearls. Are _ taught 


nging and, when accustomed to this, 
taught to become experts in the 

itching of pearls. 

Repairing watches, 

COs 

Darner.—F ine laces. 

Sample maker.—F or display rooms 
id salesmen. 
Trimmer and 
vaists, neckwear. 





maker.—Curtains., 
Female. 
Lamp Shades 


I-I1B 


[land sewing.—Good hand sewers; I-IIB 


‘covering frames. 
l'ramemaking and covering.—Bend- 
» and joining wires according to in- 
LTA structions. 
bead stringing.—F or ornamentation. 
Stock elerk.—Giving out and reecord- 
ng supplies to workers. 
Pasting.—Paper lamp shades. 
Painting.—Designs (stencils) on pa- 
|- HIB per lamp shades. 
‘emale, 
Requirements: First-class hand sew- 
ers for eovering and ornamentation. 
Are taught the trade in other lines. 
‘ther Goods (Bags and Belts) 
Apprentices begin as: 
Paster.—Corners, linings. 
lrimmer.—Threads, when machirie 
titeching is finished. 
l'itter.—Insertine mirrors, ete. 
Operator.—Power machine—linings. 
ower machine—leather. 
Vechanical Dentistry (Apprentices) 
(‘leaning.—Utensils and apparatus 
| by mechanical dentist. 


ixing.—Plaster and pouring im- 
SSIONS, 
‘Olishing.—Plates. Hold plate 


nst surface of small electrie polish- 
machine. 

uleanizing, — In steam _— chest 
amtight) inside which heat is 320°. 
ess about 11%4 hours. (Surround- 


atmosphere is not heated.) 
old work.—Use blow pipe. Old 





I-ITA 


fashioned mouth blow pipe scarcely 
ever used. Foot bellows controlled 
by foot treadle. 

Male. Young men up to 59 years of 
age. Work very light. 
Motion Pictures 

Inspecting reels. — Runs 
through projector to inspect for oil 
and grit, tears, and broken sprocket- 
holes. 

Cleaning and repairing.—Cleans film 
when oily or otherwise dirty. Inserts 
new leaders when necessary. 

Re-winding.—When in good order, 
reels are re-wound for future use. 

Packing.—In eans especially con- 
structed for this purpose. When for 
export, in tin-lined cans, 

Operator.—Motion picture machine. I-IIA 
Must be leensed. 

Checking.—Checks story (as shown I-IIB 
through the projector) when thrown 
on the screen, with the scenario. 

Male. Elderly men preferred, be- 
cause young men become restless and 
give up positions. Very lght work. 
Mostly sedentary. 

Pencils 

Operator.—Dipping machine. 
pencils into varnish. 

Inserting.—Rubber in ends of pen- 
cils. Machine, which inserts several 
dozens at once. 

Counter. 

Packer.—In_ boxes. 

Stock clerk.—Reecords incoming and 
outgoing stock. 

Male. Very light work. Standing 
and sitting. Unsuitable for many ear- 
diaes on account of the odor of varnish. 


Dips I-IIB 


Piano Factories 
Assembling.—Piano actions. 
and machine work. 
Gluinge.—Felt on wooden hammers. I-IIB 
Hand work. 
Operator.—Machine making 
mers and small wooden blocks. 
Pinning and nipping.—Center nickel ** *° 
wires. Hand work. 
Polishing.—Keys. = ne 
Male. Very light sedentary work. 
Taught trade. No age limit. 
Publishers 
Addresser.—Envelopes. Hand work. 
Steady work or by the thousand. 
Folder and inserter.—Letters, forms, 
circulars, pamphlets, magazines. Hand 
work. Steady or by the thousand. 


Iland I-IIB 


ham- I-lIB 


I-11B 


films I-IIB. 
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Printer. — Press-feeders, 
eners, typesetters, fly-boys. 


straight- 


Book-binding.—Books and maga- 
zines. 

Paper  gatherers—Sheets. Hand 
work. (Arranging pages in sequence 


when taken from the press. ) 
Folding machine operators. 
(after gathered). 
Sewing sheets together. 
Pasting on covers. 
Bundler.—Magazines. For 
ment, parcel post. 
Requirements: Must join union after 
employed as printers, ete. 
Sign Painting and Display Work 
Department stores. — Cardboard, 
wood and glass, for sales, advertising, 
ete, 


Sheets 


ship- 


Advertising agencies.—On a_ large 
scale for theatres, advertising, ete. 

Commercial art.—Calendars, boxes, 
posters, designing carpets, wall paper, 
fabrics, ete. 

Regular training required, covering 
§ months’ course. No age limit. 
Steamships 

(‘heecker.—Cargoes of incoming and 
outgoing ships. Wagons and contents 
coming to and leaving piers. 


Special officer.—On piers and coast- 


[-ILA 


1-IIB 


[-11B 


[-ITA 


line boats. Act as watchman and de- 
tective. Prevent theft. 
Tobacco 

Stripper.—Tobacco leaf. 
hand work. 

Machine operator.—Making and cut- 
ting cigarettes. Small machine, 

Packer.—In boxes. Machine work. 

Male. Sedentary. Unsuitable for 
many cardiaes on account of odor of 
tobacco. 

Trunks 

Lining and _ pasting.—Trays and 
drawers, with paper or other material. 

Assembling.—Trays and _ drawers. 
Gluing small parts. Putting on han- 
dles. 

No age 
light work. 
Wire (Baskets and brushes, and other 

small wire objects) 

Cutting.—Wires in desired lengths. 

Operating.—Small production ma- 
chine. 

K'ramer.—Baskets. 

Painter. — Baskets, bird 
brushes, and other products. 

Requirements: Must stand most of 
the time. Elderly men can learn this 
trade, standing part of time. 


Sedentary 





limit. Sedentary. Very 


cages, 


Oct., 


I-IIB 








WEBER’S LAW, TOLERANCE, AND VISUAL JUDGMENT OF SIZE IN 
THE BOTTLE MAKING INDUSTRY*® 


J. Percy BaAuMBERGER AND ELIZABETH E. PERry** 


From the Laboratory of Physiology, Stanford University 





INTRODUCTION 


OLERANCE, or the allowable devi- 

ation from the standard size set 
for a container or other commodity, may 
be determined by the United States 
Bureau of Standards or by a state 
bureau of weights and measures. The 
specifications are usually determined 
upon in consultation with the managers 
of the various industries concerned. 
The final allowable variation, that is 
the tolerance, above and below this 
standard is partly determined by the re- 
fnement of methods and of workman- 
ship possible in the particular industry. 
The matter of setting standards and 
of limiting the variations from them, 
in size of containers particularly, is 
of vast importance to the consumer. 
In the bottle making industry, with 


the workers may come within these 
limits. In general the tolerances al- 
lowed in the bottle making industry fol- 
low Weber’s law—that is, the tolerance 
is usually the same percentage of the 
specified weight. Weber’s law, which 
applies to a great many physiological 
phenomena, states that in order to pro- 
duce a noticeable change in sensation 
the same proportion of the stimulus 
must be added or deducted, whether 
the stimulus be large or small (see Lu- 
ciani (1, p. 9)). Thus, to cite an exam- 
ple, if one were to lift six weights of 
10, 10.5, 11, 100, 105, and 110 grams, and 
if the 10.5-gram weight did not, but the 
ll-gram weight did, seem heavier than 
the 10-gram weight, it would follow that 
the 105-gram weight would not, but the 
110-gram weight would, seem heavier 
than the 100-gram weight. 


' 

Which we are particularly concerned in | 
this paper, the tolerances allowed are TOLERANCES IN THE GLAss [INDUSTRY | 
specified in the handbook of the United | 
Glassworkers of Canada and America. In Figure 1, the allowable deviations : 
These tolerances were determined em- from the standard weight are shown | 
pirically after experience of many for bottles of different weights. In | 
years in the industry, and indicate the general it can be seen that the toler- | 
ariations from standard size that must ances below the specified weight are | 
be allowed in order to include the work- less than the tolerances above, and that | 
r’s average product. For example, for bottles weighing from 10 ounees to 
t has been found that in making a 50 ounces the percentage tolerance al- | 
“-ounce bottle a range of 2 ounces be- lowed is approximately the same— ) 
ow and 3 ounces above the specified namely, from 5 to 9 per cent. Below 10 | 
veight must be allowed in order that ounces, however, the tolerance allowed | 
‘Received for publication June 27, 1923. geoes up very rapidly. It is true also | 

**The authors wish to thank Dr. F. W. Wey- of Weber’s law that it holds only | 


outh, Dr. E. G. Martin, and Dr. W. R. Miles 
Tr helpful advice. 


through a certain limited range. 
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VISUAL JUDGMENT OF AMOUNT OF GLASS 
GATHERED BY GLASS WoRKERS 

In order to understand how the 

amount of glass gathered in making’ bot- 

tles of 


workers, some knowledge of the process 


various weights is judged by 
is necessary. The glass is gathered by 
means of an implement called a punty, 
which consists of an 


iron rod with a 

















a 
a yo —o | , 
1 Tolerance i» Parcent of Wasght 
4 Ne 9 ° * 
™ 4 
ss = ee EE a | 
5 4 o 6 > 6 ; é , 
a eee 
ee ee 
g te . 
7 —s nr 2 al “as o/erarte A Cwnces 
0 20 25 50 55 40 45 50 
erant of Botties ir O 
kia, 1.—Showing allowable deviations from the 


standard for bottles of different weights. Toler- 
ances above weight are indicated by circles, toler- 
ances below weight by triangles. 

wooden handle at one end and a clay 
ball at the other. ‘This rod is held in 
the hand of the gatherer, who rests it 
on an iron support with the clay ball on 
the surface of The 
punty is rotated until a ‘‘gob’’ of glass 
rolls up on the 


ball. 


suspended OVer a mold into which the 


glass drips. 


the molten glass. 


punty head, or clay 


The gob is then transferred and 


ln some types of machine 


another worker sits at the mold and 
clips the stream of molten glass. In the 
Lvneh machine, however, the whole 


operation is carried on by the gatherer, 
and no clipping takes place. It was at 
first supposed that the workers judged 


the size of the vO} ot olass by the 


The tact that the punty rests 
Oli all iron support and is of itself ot 


considerable 


weight. 


welgeht, throws 


doubt on the importance of this factor 


however, 


in judgment. A large number of wo: 
ers were asked regarding their meth. 
of judging the amount of glass nece, 
sary to make a bottle of specified weig' 
and in all cases they declared that thei 
judgment depended upon the size of tl) 
vob of glass. Another factor that ma 
be involved is the increase in resistance 
to turning as the diameter of the gob in 
creases. Finally, it should be pointed 
out that the amount of glass dripping 
from the punty can also be judged by 
the time required for it to drip and ): 
the degree to which it fills the mold. 
During the preliminary practice period 
many of the bottles are weighed by the 
men so that the standard is apparent. 
In Table 1 the size of punty heads used 
for bottles of different weights is given; 
this is seen to vary in proportion to the 
weight. 
ifty-eight-ounee bottles may be 
vathered on a punty head with a diame 
ter of 8 em., while glass for a 1%4-ounce 
bottle is gathered on a punty head hav 
The table also 
shows the final diameter of a gob of the 
correct 


ing a diameter of 3 em. 


contain the desired 
In the 58-ounce gob 
it grows to 12.8 em., while in the 1°4 
ounce gob it grows to a size of 4.8 em. 
As the judgment, then, is dependent on 
the size of gobs, the limits to the size are 
determined by the tolerances allowed. 
Thus, for the 58-ounce bottle the toler- 
ance would demand that the size ot the 


s) §) 


eob be no more than 13.3 em. in diam 


size to 
amount of g@lass. 


ter or no less than 12.3 em. In like mat 
ner the 184-ounece gob would have to r 
main within the dimensions 4.6 to 0 
em. On a then, 

in the table, the tolerances 10 
bottle are 39 


above the correct diameter, and 3.4 pe 


percentage basis, 
shown 


the 58-ounce per cen 
cent. below the correct diameter, whi 
for the 1%4-ounce bottle the are 6.2 pe 


. 
Oct.. 
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‘bove and 4.2 per cent. below. We- 

) law would determine the deviation 
must be allowed in gobs of vary- 

es, as it would show the degree to 
errors could be avoided; for ac- 

o to Weber’s law a certain per- 

e increase 1n the size of the stimu- 
necessary before a sensation of 


ciable inerease 10 size arises. 


\ULE 1—SIZE OF PUNTY HEADS USED FOR 
TOLERANCES 


attention was called to this size, and the 
process was then repeated. ‘The diam- 
eter of the ecirele was increased from 5 
em. until the subject called out that it 
had reached the former maximum size. 
The cirele was then changed to exactly 6 
em. in diameter—.e., the standard was 
presented to the subject, decreased to 5 
em., and again increased until the sub- 


BOTTLES OF DIFFERENT WEIGHTS, AND 
ALLOWED 








Wt. of Gob Diam. of | Tolerance 
Punty | Diam. of , 
In Head | Gob | Maxi- Mini- 
) es Grams | mum mum 
s 1644 S.0 12.8 13.5 12.3 
B97 Do S.5 S.p S.0 
S 2270 4.5 6.7 7.0 6.5 
7 198 1.0 6.3 6.6 6.1 
50 >.0 £.8 1 4.6 


0, Maxi- | % Mini- Of, Wt. Total 
mum mum of. 3 
1m os Tolerance | eo iM 
Toler- | loler- | §6fNipnlananane 
| at alee . Polerance 
ance of ance of | Of Wt. of Gob 
Gob Gob 
Diam. Diam. |Above Below | Diam. Wt. 
3.9 3.4 6.3 D4 T.o 11.7 
2.4 53.6 D1 5.0 6.0 10 1 
4.5 29 6.9 1.6 TA 11.5 
4.8 3.2 S.4 5.0 S.0 14.0 
6.2 1.2 15.1 G.4 10.4 P15 








KiXPERIMENTAL SUPPORT 


li order to get experimental support 
the conelusion that the weight otf 
robs is Judged by their size, a series of 
eriments' was carried on witn stu- 
is as subjects, in which the measure 
Isual judgement of size of eireles of 
was obtained. The apparatus con- 

ed of a ealibrated iris diaphragm, 
vh which the light shone on a 
of glazed glass set at a convenl- 
istance. The subject sat on the 
side of the sereen at a fixed dis- 
ind could clearly see the circle of 
A spot of light with a diameter of 
as thrown on the sereen, and 
Ot was gradually increased at 
speeds to 6 em. The subject’s 


er (2) describes experiments for the 
tion of Fechner’s Average Error by use 
ton bar, a problem similar to the one 

n this paper. Harris (3) studied the 
Of judgment of four individuals who 
mpting to pour out a definite number of 





ject called out when the maximum was 
reached. ‘This was repeated 5 times, so 
that the subject each time saw the 
standard 5 and 6, and each time was 
ealled upon to judge when 6 had been 
reached. Ina similar way a circle start- 
ing at 8 and increasing to 9.6 em., and 
one starting at 10 and increasing to 12, 
were thrown on the screen and 150 ob- 
servations of each of these circles were 
obtained. In Table 2 the results, treat- 
ed statistically, are shown. For the cir 
cles increasing from 5 to 6 em. the mean 
judgment of the point where 6 em. was 
reached was 6.01. The standard devia- 
tion and probable error of the mean are 
low. The coefficient of variability is 7.24. 
‘or the cirele inereasing from 8 to 9.6 
the mean is 9.61, and the coefficient of 
variability 6.63. For the circle increas- 
ine from 10 to 12 em. the mean is 11.96, 
and the coefficient of variability 5.47. The 
coefficient of variability is of the same 
order in all three cases, although it 
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shows a tendency to decrease as the size 
of the circle increases. The coefficient 
is sufficiently close, however, to indicate 
that visual judgment of size is depend- 
ent upon Weber’s law. The physiology 
of visual judgment of size is clearly 
stated in Luciani (1, p. 418). 


& ; 7 . y 2 a+ oT 9 ‘ ~ - 
OMPARISON OF JUDGMENT OF SIZE BY 


STUDENTS AND BY GLASS WORKERS 


Krom inquiries at the glass factory it 
was found that the workers almost in- 


TABLE 2.—RESULTS OF EXPERIMENTS ON 
STUDENTS TO TEST VISUAL JUDGMENT 
OF SIZE OF CIRCLES OF LIGHT 








Size of Circles | 
| 


(Diam. in Cm.) | o-6 8-9.6 | 10-12 

| 
Mean 6.01 9.61 11.96 
Sigma 0.435 0.637 0.653 
P.E.M. 0.024 0.035 0.036 
eB 7.24 6.63 D.4T 
Frequency 150.00 150.00 150.00 


2u% C. V. would 

have to be al- 

lowed in order to 

get 9S.76% correct 18.1 16.6 15. 
Interpolated 


tolernnece allowed 


glass blowers 8.6 6.4 7.1 








variably come within the tolerances in 
making bottles after a period of practice 
at the particular sized bottle which they 
are makine. The tolerance which is al- 
lowed them must, therefore, correspond 
to a very high percentage of the total 
spread of the output if plotted on a 
probability curve according to varia- 
tion in weight. According to the law of 
probability, 24 times the coefficient of 


variability includes 98.7 per cent. of the 


‘ases In a probability curve. In ordep 
to have a comparison with the studen; 
we should approximate the tolerajeos 
which would be allowed in bottles ye. 
quiring gobs 6, 9.6, and 12 em. in diame. 
ter. These tolerances would be 8.6 pey 


Ss 
, 


cent., 6.0 per cent., and 7.1 per cent.. re. 
spectively, and would correspond to 21, 
times the coefficient of variability. Com. 
paring these with figures for the sty. 
dents we have, in the case of students. 
18.1 per cent., 16.6 per cent., and 13.7 
per cent., the necessary tolerances to be 
allowed. The greater accuracy of the 
olass workers may be due to practice ef. 
fect or to the additional possibilities of 
judgment which they have in the form 
of weight and resistance to turning, and 
in the cutting of the glass as it runs 
into the mold. 


CONCLUSION 


We may conclude that judgment of 
size of gobs of glass required to make 
bottles of different weights in the glass 
bottle industry is dependent upon 
Weber’s law. All tolerances which 
are allowed in the glass bottle indus 
try have been empirically determined 
and are found to fit in with Weber's 
law as would be expected. Visual judg: 
ment of size of circles also obeys We 
ber’s law. From these facts it may be 
coneluded that in many cases in indus 
try the limits of accuracy to be expe ted 
of workers could be determined on te 
basis of Weber’s law, and that in lua’ 
ing laws regarding tolerances this ‘ac 


should be taken into consideratio! 


2The American Engineering Standards ' 
tee may establish a series of standard si’ 
size differing by a certain percentage rath 
by a fixed increment. 








der 
ts, 


ICUS 
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THE MEDICAL FEATURES OF FACTORY INSPECTION 


TOGETHE } 


WITH A REVIEW OF THE LITERATURE ON INDUSTRIAL HY- 
GIENE AND INDUSTRIAL DISEASE IN GERMANY IN 1922* 


L. TreLtexy, M.D. 


Disseldorf 


MORK reporting upon new mate- 
rial in the field of industrial dis- 
ease and industrial hygiene, it is worth 
while to make a few comments on the 
development of practical industrial 
hygiene in Germany. 
Germany has at her command a large 
number of factory inspectors, and Ger- 
accon)- 
plished as much as, and in many direc 


man tactory inspection has 
tious more than. similar activities im 
The results of 
handling industrial 
health problems have been surpassed by 


other civilized countries. 
this method of 


individual countries only in those diree 
tions which necessitate the intensive ¢co- 
Until a few 
vears ago, in Baden since 1906 and in 


operation of medical men. 


Bavaria since 1909, but one physician 
Was employed in 
A state 
tories was. not 


factory inspection. 


medical inspector of fac 
appointed in Saxony 
until October, 1919, and in Prussia none 
was appointed until the end of the year 
1921. Since only five medical inspectors 
were appointed for the whole of Prus- 
sia, on account of limited state funds, 
These 
medical inspectors, who deal exclusively 
with health problems for the protection 


the cireuit of each is very large. 


of the worker (with the exception of ae- 
cident prevention), have the right, as 
have all other industrial inspectors, of 
surveving trades; and they report at 
first hand to the minister of public wel- 
fare (while the other inspectors are un- 
der the ministry of trade). 


*Translated by Carola Eliot, Harvard Medical 
School. Received for publication May SS, 1925. 


The nomination of factory medica] jy 
spectors and the regulation of their ap. 
pointments (on April 19, 1922, with ad 
ditions June 17, 1922) were preceded by 
discussion in the professional press. 
Many of the technical factory inspectors 
(until recently only technicians and 
chemists were employed in factory su- 
pervision) were willing to yield to the 
doctors merely an unassuming and de 
pendent position. It is in this spirit 
that Rasch (1), the director of the health 


Inspection of Hamburg 


—* 


factories in 
wrote. Hewas answered by Teleky (2), 
who referred to the fruitful work of 
medical men in English factory inspee- 
tion and to the work of the Bavarian 
medical factories, Dr. 
sever (3); head ot the depart 
ment of industrial hygiene in the Prus- 
sian Welfare Ministry, emphasized the 
worth of the personal health-preserv 
ing task of medical inspectors. [le 
has handled the whole 
medical work in industrial hygiene in 
his book (4), which also contains obser- 
vations and suggestions in connection 
with many other fields. He gives a his- 
tory of factory inspection in Germany 
and of the co-operation of the doctors 11 
inspection; presents in detail the various 
unsolved problems of industrial medical 
work; and discusses the questions °! 
official reporting of industrial diseases, 
of disease statisties, of the eight-hour 
day, as well as the importance of app: °« 
psychology in industrial hygiene. 
In Saxony there has been a mor: 

tensive utilization of physicians for 


inspector ot 
ICoelseh. 


problem ot 


"10 








+? 
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y inspection. Not only is there a 
te industrial doctor, who acts as 
ssultant to the ministry, but in the 
‘ure, by the order of October 12, 1921, 
ehnicians, political economists, and 
tors may be appointed for industrial 
spection (Schlippe (9) ). 
‘or some time, by a series of laws, the 
‘thorities have required that in certain 
ealth-endangering occupations an ad- 
mittanece examination, supplemented by 
yeriodic examinations, shall be given 
‘he employee by a physician. Hanauer 
(6) deals in detail with the position of 
‘hese examining physicians. He de- 
mands their complete independence from 
ihe employer (at present they are ap- 
pointed by the employer and receive 
iheir prescribed authorization from the 
authorities on his proposal) as well as 
an enlargement of their activity to in- 
clude all dangerous trades. Teleky (7) 
demands the appointment of these physi- 
cians exclusively by government author- 
ities. With regard to introducing notti- 
ication of industrial diseases, which is 
demanded by many, he advocates that 
only a hmited number of industrial dis- 
eases be reported, and that these dis- 
eases at the same time be considered 
legally on a par with accidents. In- 
quiries on every reported case must im- 
mediately be made by the medical in- 
spectors and by the examining physi- 
clans appointed by the state. He wishes 
‘0 create a system similar to that of the 
‘“nelish. 

| may state here that, in the centers 

neerned, the work has progressed so 

' that soon a uniform solution of the 

oblem of the supervising physician, 

well as the introduction of a limited 

‘tem of notification, is to be expected. 

should be mentioned that a most im- 
lant measure for the protection of 
workman is found in the law of the 
ks council of February 4, 1920. 


This regulation assures assistance in 
certain cases involving interruption or 
change of work, wage questions, and dis- 
charge. It is the duty otf this works 
council to see that decisions involving 
health protection of workmen are car- 
ried out. 

There is an abundance of material on 
industrial hygiene in the Reports of the 
German Industrial Inspectors which ap- 
pear annually in three volumes. ‘To 
summarize or even to quote the most 
important matter here is impossible. 
Since 1909 there has existed an IJnter- 
national Review of Industrial Diseases, 
covering the factory inspection reports 
of the civilized countries, edited by KE. 
Brezina with the help of L. Teleky, and 
published by Julius Springer, Berlin. 
This survey takes, every year, from the 
German, 


’ 
i 


lGnedsh, 
Dutch, French, and Belgian reports (as 
far as these last two have been pub- 


Austrian, ‘Swiss, 


lished) whatever material is connected 
with industrial diseases, and usually 
renders a literal translation of it. The 
volume covering the years of the war, 
1914 to 1918, is especially interesting. 
The survey based on the reports of 1919 
has just appeared; that based on the 
reports of 1920 and 1921 will come out 
later in the year. 

Of the reports of the German factory 
inspectors for 1921, only those of the 
two government medical inspectors need 
be mentioned. A chemical and bacterio- 
logical laboratory has been established 
by the Bavarian medical inspector of 
factories, Dr. Koelsch. In one trade 
dealing with a 70 per cent. lead alloy 
(this had developed from a very small 
beginning), there were seventy-three 
cases of lead poisoning, occurring espe- 
cially among the grinders and the pol- 
ishers, and one case of death due to en- 
cephalopathy. 
tive measures were introduced. Arsenic 


The necessary protec- 
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poisoning followed the preparation and 
use of Schweinturter green—there were 
four skin cases and two gastro-intestinal 
eases. Sixty cases of dinitrobenzol poi- 
soning were noticed in workers unload- 
ing shells; numerous very slight cases 
were not reported. The relatively se- 
rious initial symptoms (cyanosis and 
jaundice) quickly disappeared but dis- 
turbances of the heart remained longer. 
No fatalities were reported. The effect 
of hydrocyanie acid in trades dealing 
with galvanie baths, and the practical 
applicability of chemical methods for 
the detection of hydroeyanic acid were 
studied. It was found that, when a 
prompt and clean-cut benzidine-copper 
sulphate reaction occurred in the air of 
the workroom, hygienic and technical 
interest of the 
workers were unconditionally necessary. 
If no reaction or only a slight reaction 
oceurs within a minute, the surround- 
ines can be considered sufficiently health- 


improvements in the 


ful. Investigation of the Allgau straw 
hat industry (see p. 217) and of the 
Neuenberg chalk industry showed that 
tuberculosis is not so widespread in 
these industries as has been stated. 
rom the report of the medical in- 
spector of factories in Saxony (Profes- 
sor Thiele), it is seen that many cities 
and districts have complained because 
the physical weakness and inferior qual- 
itv of the children who attained school 
eraduation rendered them incapable of 
working in an industry. Ot 217 painters 
examined, there were 31.9 per cent. with 
lead line. The lymphocytosis which was 
observed in many was very striking. 
Through inquiries and examinations it 
has been established that Schneeberg 
mountain illness, pulmonary cancer, is 
not rare even today among workers in 
the arsenic and cobalt mines. The inves- 
tigation of these conditions, which 
are of such importance in the whole 


problem of carcinoma, was handled j; 
broad general manner. 

In a longer essay, Thiele (8) do. 
scribes roughly the industrial-situati,) 
of the country in which the textile 
dustry is of great importance and _ j),. 
dustrial home work is very widespread 


Ae 


Both of these industries lead to the ey. 
ployment of a great many women, and 
the home industries to the employment 
of children. The state medical 
spector of factories has worked for the 
improvement of first-aid provisions and 
especially for the introduction of medi- 
cine chests containing aseptic materials. 
The report contains splendid illustra- 
tions of dust suction in a ecard-room, a 
shoe factory, and a metal polishing es- 
tabliishment. 

Before I enter upon a discussion of 
the scientific publications which deal 
with special problems of industrial hy- 
giene, it must be emphasized that scien- 
tific work is suffering severely from un- 
favorable economic conditions. The in- 
creased cost of printing and of paper, 
the much lowered economie condition of 
the group interested in science, and the 
enforced economy of the authorities re 
sult in a situation in which the scientific 
press has to struggle hard for its exist- 
ence. Valuable and, in their fields, lead- 
ing periodicals are about to be discon- 
tinued—I mention only the Archiv fur 
Rassen- und Gesellschaftsbhiologie and 
the Archiv fiir soziale Hygiene wnd 
Demografie, of which only one issue /i4s 
appeared this year. The Zentralbiali 
fir Gewerbehygiene put out its M 
number in December and announce 
therein that it was suspending its w: 
but hoped to reappear. If one adds 
the cost of publication the cost of sim) 
experimental apparatus—cover glass 
reagents, dyes, ete., the price of wh 
was formerly of little consequence | 


which today is almost out of reac! 
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will understand that the number 
scientific contributions is much 
inished. 
‘he problem of hours of labor (by the 
ulation of November 23, 1918, the 
t-hour day was introduced into all 
ides) interests both employers’ and 
ployees’ organizations most vitally 
cially since this law, which had its 
vin in the first days of the Revolution, 
now to be replaced by an ‘‘hours of 
vork law.’? Interesting comments are 
be found in the Reichsarbeitsblatt, 
1922, non-official part, p. 638, in which 
the proceedings of the Committee on 
Social Polities of the Government Kco- 
Board (Reichswirkschaftsrat) 
are published. A discussion of this 
work does not belong here because it 
hardly touches the field of medicine. 
Brezina (9), of Vienna, discusses the 
medical aspects of the length of the 
vorking day in an essay on the most 
practical length of working day and the 
division of labor, in which he gives an 
xtract from the reports of the British 
Health of Munition Workers Commit- 
In another paper on rest periods 
industrial occupations (10), he op- 
oses the frequent desire of the working 
ass Tor the omission or at least for the 
shortening of rest periods in order to 
inake the closing hour as early as pos- 
ible (a desire which is shared by the 
iployers in consideration of the econ- 
in general expenses such as heat- 
[le emphasizes the necessity for 
additional interval of twenty minutes 
r lunch in order to give a further 


OMICS 


this field belongs also an essay by 
ene Simon (11), in which she refers 
‘e fact that, according to a thorough 
stigation made bv the Verein fiir 
alpolitik a few years ago, it is evi- 
that women workers need longer 
hours in order to avoid greater 
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fatigue and loss of efficiency. In devel- 
oping the new labor laws, especially 
those affecting women and children, no 
pains should be spared in combating the 
existing point of view. 

Durig (12) affirms that what leads to 
the rapid breakdown of the worker is 
the monotonous, one-sided, and contin- 
ually repeated use of the same muscles 
and muscle groups. The fatigue itself 
is not injurious, but it is the insignificant 
residual fatigue which in the course of 
years leads to injury of the muscles. 
This, it is impossible for us to measure. 
To overlook this feature of fatigue and 
to augment its harmfulness through the 
continuous requisition of the same mus- 
cles is the danger of the Taylor system. 
If we wish to increase production the 
momentary increased profit from the 
working capacity of the individual must 
not be decisive for us; our efforts must 
not lead to the most intensive and profit- 
able utilization of the worker’s capacity 
for a short period of full work but 
we must try to secure to the worker 
the longest possible earning capacity 
through suitable, foresighted utilization 
of his forces. 

The growing interest in the problems 
of vocational selection and of vocational 
ouidance is shown less in the number of 
publications on this subject than in the 
actual fact that more cities and districts 
have established vocational guidance bu- 
reaus. These are in charge of boards ot 
employment or school physicians. It 1s 
hoped that through these agencies each 
man may be placed in the position for 
which he is best fitted, that production 
may be increased, and that the distress 
of the times may at least be somewhat 
lessened. In the same direction, many 
larger industries are choosing their ap- 
prentices with the help of a psycho- 
technical fitness test. 

The importance of medical occupa- 
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tional advice is emphasized by Pryll 
(15). At the beginning of each pupil’s 
last school year a report in regard to his 
individual traits should be made by the 
school physician to the vocational ad- 
viser. This adviser must possess a 
thorough understanding of industry. 
Hle must judge of the fitness for the an- 
ticipated occupation and give advice ae- 
cordingly. Such guidance is necessary 
not only for those leaving school but 
also for women who, for economic rea- 
sons, are foreed late in life to enter the 
business world. ‘The same assistance is 
especially valuable for war invalids who 
are entering work. Ftrst (14) refers 
to the utility of psvcho-technical exami- 
nation which, however, under all condi- 
tions must be preceded by a physical 
fiiness test. Voeational guidance alone 
before entrance into a trade is not suffi- 
cient, however; health supervision dur- 
ing the whole duration of apprentice- 
ship is also necessary. 

The Bureau for Labor Adjustment, 
Division of Voeational Guidance of the 
free state of Saxony, has published a 
enuide entitled ‘‘Practiecal Vocational 
Guidanee with Mspecial Reference to the 
Physically or Mentally Abnormal or 
Otherwise Handicapped in Farning Ca- 
pacity.”’ 3v way of introduction 
Kirseh (15) gives an explanation of the 
management of vocational euidance. 
The methods of such guidance must not 
be too set but must be adjusted to both 
the child and the parent. Teacher, doc- 
tor (the school doctor preferably), and 
psycho-technician must supply the voca- 
tional adviser with the fundamental facts 
upon which, together with his own un- 
derstanding of industry and of the labor 
market, he can base the counsel which 
he gives the parents and the child. The 
eulidanee of abnormal, difficult children 
must always be handled by the general 


voeational guidance bureaus. Appren- 


tice schools, with medical supervisi 
during apprenticeship, are necessa 
for many children and should be gen 
ally introduced. Such a method o; 
health supervision is being worked ont 
in many places by the continuation 
school doctors. In the Berlin Guild of 
Upholsterers, it is being administered 
on the basis of an agreement between 
employers and employees. In the fo! 
lowing extracts a few specialists write 
on the vocational guidance of backward 
pupils, of the deaf, and deaf mutes, and 
of the crippled. 

Important hints for vocational guid- 
ance, especially for the health of the 
young, are given by Kaup (16). On the 
basis of researches into the occupations 
chosen by 5,000 Munich continuation 
school pupils, the author tries to deter- 
mine what influence occupation has on 
physical development. From a compar- 
ison of the physical measurements of 
young persons of different ages who 
have been in industry for varying num- 
bers of vears he accepts the following as 
the effects of trade activity. Among 
tailors, height is somewhat retarded and 
there is much restricted growth in 
breadth; among tradespeople, an abnor- 
mal height and much restricted breadth; 


among machinists, an almost normal 
height and almost normal breadth; 


among locksmiths, abnormal height and 
fairly limited breadth; among butchers, 
normal height and great breadth. Kaup 
supplements these statements with tli 
recommendation that both 
eirls in the city and in the count?’ 
should neutralize the injury growl 
out of 


boys al | 





their occupation by physic 





exercises and he also recommends me 
ical supervision of the young general! 
His book, besides its own abundant sp: 
cial material, deals with the total exis 
ing literature and draws many interes 
whic 


J. | 
Uct., 


ing conclusions, repetition of 








ever, would carry us too far afield. 

‘s the first book to cover carefully 

|, extensive researches and should be 

d in the original by everyone inter- 

ed in these problems. 

in the continuation schools (the 

jools which the young worker must 

‘end), there is a total of only twenty- 

school physicians actively employed, 
according to the statement of Ilse 
Svagunn (17), who deseribes her experi- 
enees as a school physician in a girls’ 
continuation school in the proceedings 

the Berlin Society for the Preserva- 
‘ion of Publie Health. To the same so- 
ciety Mosbacher reports on his experi- 
enees in Charlottenburg. He states 
that in the Charlottenburg continuation 
schools 4 per cent. of the skilled, 8.5 per 
cent. of the tradespeople, and 17 per 
cent. of the unskilled laborers had to be 
considered as below normal from the 
standpoints of nourishment and of work- 
ing capacity. 

In 1921, the deliberation at the Geneva 
conference upon the prohibition of white 
lead brought forth a large number of 
essays and researches which I shall not 
discuss since they have already found 
an Kinglish answer (18). The German 
representative to the conference, Leh- 
mann, of Wiirzbure, in an address on 
“The Health of Workers in Lead Paint 
ractories and of Painters in Germany 

iring the Years 1920 to 1921’? (19), 

ve a detailed account of his researches 

ative to this problem. Out of 400 

rkers in lead paint factories, 47 per 

t. had lead line; 36 per cent., a less- 

d quantity of hemoglobin; 52 per 

'., stippled erythrocytes; 20 per 
hematoporphyrinuria. The ap- 
‘rance and complexion were poor in 
er cent., and physical strength below 
average in 21 per cent. The number 
painters examined was so small that 






































TELEKY—MEDICAL INSPECTION IN GERMANY 215 


these researches are relatively unimpor- 
tant. 

In regard to the technic for the dis- 
covery of the basophile stippled erythro- 
eytes which are characteristic of lead 
poisoning, Schwarz (20) recommends 
the examination of a thick blood smear 
which, according to him, makes a rapid 
diagnosis possible. Seiffert (21) agrees 
with him and recommends — staming 
the unfixed blood smear with Loffler’s 
methylene blue. Hngel (22) writes im 
disagreement, stating that, with the use 
of this dve in an unfixed preparation, 
many more and, in part, differently 
formed granules appear in the cells; 
thus one sees thing's which are not to be 
found in the stained fixed preparations. 
He expresses the opinion that in lead 
poisoning the number of granules found 
in stippled cells is extraordinarily in- 
creased. Seiffert (23) discusses in de- 
tail the conditions found in unfixed prep- 
arations. In many red blood corpuscles 
he found a netlike structure, presenting 
dark-stained points at the intersection 
of the meshes of the net. This type of 
eranulation can be distinguished from 
true stippling because of the darker 
staining and sharper contour of the 
eranules in the latter condition. Also 
the true granules are intensified in the 
fixed preparations, since in unfixed ma- 
terial the smallest granules are visible 
on account of swelling. One must also 
be careful not to mistake the false gran- 
ules mentioned above. True stippled 
erythrocytes found in five or six fields 
indicate lead action on blood cells. 
Schreiber (24) obtained a similar result 
by examination of fresh preparations 
which were stained with a very complex 
‘combined brilliant cresyl blue Giemsa 
dye.’’ 

A publication of Stiefler (25) may be 
mentioned here, although it does not 
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deal with industrial diseases. Many 
‘cases of lead poisoning occur among the 
peasant population of Upper Austria 
through keeping home-made fruit wine 
in badly glazed receptacles and espe- 
cially through the use of lead pipes in 
connection with wine presses. One phy- 
sician saw 100 cases of poisoning in 
twenty-five years’ practice. Cases of 
frequently occur, and 
eases of tatal encephalopathy are also 
reported. 


lead paralysis 


Often a wrone diagnosis is 
made and cases of lead colic are thought 
to be appendicitis. 

A bibliography of lead literature ed- 
ited by Else Blansdorf (26), librarian of 
the Institute for Industrial Hygiene in 
Frankfurt am Main, has been published. 
The bibliography ineludes 3,000 titles in 
every language but, as is stated in the 
introduction, there are still gaps in the 
work in spite of its size. It is the first 
compilation of the widely distributed 
and comprehensive literature on lead 
poisoning. 

Reis (27) reports on diseases of the 
optic nerve brought on by trinitrotoluol. 
Visual disturbances appeared in one in- 
stance after fifty months’ work, and in 
another ease after four and one-half 
months’ work filling shells; while a cen- 
tral secotoma developed gradually in the 
first case, optic neuritis led to blindness 
within twenty-four hours in the second. 

Hunziker and Koechlin (28) report on 
a case of poisoning with para-nitrochlor- 
benzol. A child 83 years old found a 
bowl of this yellow erystalline substance 
near a factory and put some in his 
mouth; severe cyanosis, an irregular, 
extraordinarily rapid pulse, motor un- 
rest, excitement, then vomiting followed 
by transient severe albuminuria devel- 
oped. All phenomena disappeared in 
the course of two to three weeks. 

Several works deal with the diseases 


of glass workers. Reichert (29) writes 


on the occupational injuries to {¢! 
mouth and teeth of glass workers. Hi. 
reports typical ulceration on the lip 
thickening of the mucous membra: 
lacerations on the cheek, the widenino 
of Stenson’s duct, and the character’ 
tics brought about by blowing, the 
wearing of the incisor teeth and their 
abnormal position. 

Wick (80) has published researches 
on glass blowers’ cataract. He exam- 
ined 158 glass blewers in a glass bottle 
factory; of the men from 40 to 60 years 
old 52.4 per cent., and of the men ove) 
60, 73.3 per cent. had cataracts. He ac- 
counts for this number being larger than 
that of other investigators by the fact 
that he examined pupils enlarged by the 
use of atropine. He found posterior cor- 
tical cataracts in only 25 per cent. of 
the cases, whereas Legge found them in 
290 per cent. of his. It is worthy of 
notice that before the windows of the 
furnace blue and gray protective glasses 
were in general use in the factory, which 
were proved, by an optical examination, 
to allow the passage of every kind of 
ray. 

Teleky (31) reports on a typical dis 
ease of glass cutters. He was able to 
determine atrophy of the small muscles 
of the hand in eight glass cutters, espe 
cially in the first interosseous muscles 
of the left hand. This well-known dis 
ease of glass cutters has its origin in tli 
pressure on the nervus ulnaris in tli 
sulcus ulnaris humeri brought about | 
constant leanine on the elbows. W1' 
change of work and a straightened pos 
tion a slow and more or less comple! 
Lippold (82), t 
owner of a glass factory, describes 
blowpipe which works with compress 























recovery { ook place. 


air and which after preliminary oppos 
tion is now much liked by the glas 
makers. 

Kazda (33) reports on the traumat 
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in of ulcus ventricult. A ropemaker 
hit his left ribs many times a day 
_ the ‘‘knife’’ while making belts by 
| (this work is now done entirely by 
hine) developed a large callus fol- 
ed by pylorie stenosis and ulcer. In 
case of an engraver who leaned the 
-y copper plates against his abdo- 
,an uleer developed on the front of 
abdomen. 

hajes (34) deseribes eruptions ap- 

aring in seven out of thirteen persons 

rking with a glue containing 0.5 per 
ent. formalin. 

Koelsech and Seiffert (85) report on 
the distribution of tuberculosis in the 
\lleau straw hat industry. This in- 
lustry has been carried on as a home 
ndustry for decades, and the sedentary 
fe in closed rooms and the long hours 
ire certainly unfavorable to the work- 
rs. These harmful conditions, how- 

er, are offset by the good incomes 
irned and particularly by the fact that 

production of straw hats is carried 
only in winter, while from May to 
ctober agricultural work is done. This 
ange of occupation, together with the 
ner wages earned in home work, has 
ch a favorable influence that the death 
rate from tubereulosis among the work- 
in the straw hat industry is lower 

in that of the rest of the population. 
hajes (86) gave an address on acci- 

t hazards and diseases of employees 
ihe gas, electric, and water works as 

/ as of firemen, before the respective 
‘ings of these groups of workmen. 

‘0 accidents, the safety of retort and 
workers depends largely on tech- 
arrangements which are very dif- 

nt in the old and in the new works. 

ne new works the loading and un- 
ing of the retorts is mechanical and 
imber of workers is small. Among 
‘ases of illness arising from oceu- 
onal injuries, accidents and respira- 
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tory and rheumatic diseases figure 
largely. Only thirty-nine cases of poi- 
soning from illuminating gas were con- 
firmed in nineteen years in all the Ger- 
man gas factories. [or the morbidity 
rate of official fire brigades, Chajes (37) 
has collected the sickness statistics of 
the Berlin fire department from 1912 to 
1919, of the Munich department from 
1879 to 1894 and trom 1912 to 1920, of 
the Breslau department, and for 1920 to 
1921 the statistics of the city fire depart- 
ments and of the factory fire depart- 
ments. There is considerable variation 
in these figures. The morbidity statis- 
tics of Berlin and Munich show a strik- 
ing difference in the years before and 
after the war, much to the advantage of 
the latter years. The author thinks that 
this is due to the shortening of the work- 
ing hours and to the introduction of rest 
shifts. 

In closing it will be well to consider 
an endeavor from which new material 
for the study of the influence of occupa- 
tion on health is expected. Attempts are 
being made to use for this purpose the 
abundant material lying in the Sickness 
Insurance Companies. Insurance Com- 
panies in Austria are required to 
submit a vearly report in the form 
of detailed morbidity statistics (in- 
eluding over 100 diagnoses) to the 
Ministry. The attempt to reach true 11] 
ness statistics has failed because the 
data were too unreliable. The question 
of illness statistics has been considered 
by the German insurance companies for 
a long time. A few of the larger com 
panies send with their yearly reports 
statistical data on diseases but since 
each of the companies makes out and 
edits its statistics in a different way no 
comparison can be made. Furthermore 
the material is usually not classified by 
occupations. Recently the Federations 
of Insurance Companies of the Rhine 
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Province, under the presidency of. the 
state medical inspector of faetories, 
adopted at a general meeting a common 
plan for reporting disease and occupa- 
tion, and also a common outline for the 
statistical report of disease notification. 
These act according to the special re- 
quirements and characteristics of in- 
surance company accounts, and thus, 
on one hand, give an idea of their 
most important problems, and on the 
other make possible’ the 
of statisties without 
Since the 

Companies of 


eolleetion 
much extra 
Federation of 


Westphalia 


exXpPeHhse. 
Insurance 


has joined this movement and si) 
large companies outside of this regi: 
are proposing to publish their gj 
tistics according to the same outline jy 
the future, it is hoped that abundant and 
comparable material will be obtained. 
The insurance companies and unions are 
to use this material for their own pur- 
poses, and it is also to be given to thie 
factory medical inspectors so that they 
may use it as a guide for their w 
and may obtain from it information in 
regard to diseases arising from various 


professions or trades. 
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THE DUSTED LUNG WITH SPECL 
TION OF SILICA DUST (SIO.) 
MONARY TUBERCULOSIS* 





\L REFERENCE TO THE INHALT \ 


AND ITS RELATION TO PUL- 


BaLtrour S. Nicuonson, M.D., C.M., D.P.H 


INTRODUCTION 


|* is now generally agreed that dust 
found in lung tissue gains access 
Certainly in 
the case of animals, experimental work 
has demonstrated that dust can and 
does reach the alveol of the lungs by 
this channel. 


by way of inhalation. 


Other paths of entry, such 


as by the digestive tract, may for all 
practical purposes be neglected. The 


respiratory apparatus possesses definite 
means for ridding itself of dust—-.e.., 
(1) the power of the bronchial seeretions 
particles; (2) the 
sweeping out action of the cilia lning 
the bronehi and the bronchioles; and (3) 


the phagoeytie action of 


ae dissolve dust 


macrophages 
which remove particles from the alveoli 
and carry them either within reach of 
the cilia, or through the alveolar walls 
into the Ivmph stream. ‘These means 
May, however, be overwhelmed if the 
amount of dust inhaled is excessive, or 
if the period of inhalation is prolonged, 
when, according to Mavrogordato (1) 
‘fany dust inhaled in sufficient quantity 
will get well ahead of any possible elimi- 
nation of the lunes;’’ the same author al- 
so considers that ‘fall dusts that invade 
the lung provoke the production of cells 
that may turn into white fibres and in- 
erease the amount of fibrous tissue.’’ 
Inhalation of such exeessive amounts 
of dust does not oeecur in practice. The 
Interesting point is that clinical exper! 
Read betore the Midland Tuberculosis Society 
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ence and mortality statistics for hw 
beings, and experimental work on 
mals, show that the results which fo! 
low the inhalation of dust vary wit) 
the kinds of dust inhaled. 

Size of Particles—Dust particles in 
haled into the air passages may be di- 
vided into two classes: (a) those which 
are too large to pass through the finer 
bronchioles (e.g., those over 10 microns 
in diameter); and (b) those which are 
so small that they can penetrate into 
the alveoli directly. The latter particles 
more immediately concern us, for ac- 
cording to McCrae (2) no particles have 
been tound in the lung tissue which ex 
eeed 10 microns in diameter, and over 
70 per cent. of those found are 1 m 
cron or jess. In order to pass into the 
dust narticles must, thereiore, 
be very small; otherwise they are 
caught in the mucous secretions and are 
expelled by the ciliated epithelium. 


alveoh. 


Solubility—If dust particles are to 
act as foreign bodies and give rise to 1!- 
ritation by accumulation, they mus! 
insoluble in the bronehial secretions 
Soluble dusts, such as organic dust an¢ 
lime, may, therefore, be dismissed f1 
notice for the present, as their inh: 
tion is followed bv little or no org 
change. Attention must be focused 
on those inorganic particles which 
injurious either on account of 
chemical properties, or on accoun' 
their insoluble nature. 

Path of Ingress—Dust part 
which have reached the alveoli ar 
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ed by macrophage cells, called by 
rovordato (1) ‘‘dust cells,’’? which 
‘nate from epithelium lining either 
veoli or the lymph channels. These 
eells are identical with the macro- 
ves of Metschnikoff, and the inges- 
of dust particles by them is an il- 
ration of phagocytosis. Aseptic 
ticles are dealt with by the tissue 


79 


voeyte or macrophage, while micro- 
ranisms are dealt with by the blood, 
igoeyte, or microphage. The phago- 
‘es deal with the dust particles, then, 
much the same way as they do with 
micro-organisms. ‘The process consists 
i the phagocytosis within the lung alve- 
olus by a cell which is probably an en- 
dothelial leukoeyte. This view of en- 
dothelial origin of the dust cell is now 
venerally accepted; and apparently 
only dust which reaches the alveoli is 
dealt with by phagocytosis. Haythorn (3) 
examined strips of terminate mucosa 
aud never found pigment-bearing cells 
heneath epithelial lining, and coneluded 
that the amount of pigment phagocy- 
tized in the air passages above the alve- 
| must, therefore, be a_ negligible 
iautity. These macrophage cells are 
ot transient scavengers, but in leisure- 
y manner they gather their pigment 
oad and convey it to the periphery of 
e lung. 
Subsequent Proceedings—tThis path 
ntry explains why dust is to be 
id in the glands draining the pleura 
xperimental animals before it can 
round in the glands serving the 
chial lymphaties. According to 
rogordato (1) all dusts, after they 
entered the pulinonary tissues, ex- 
this ‘‘early pleural drift,’’? and iii 
case of silica dust, at least, the dust- 
cells flock together to form pseudo- 
rcles in, and immediately beneath, 
‘isceral pleura. 
rroboration comes from experi- 
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ments by Willis (4) with coal dust; 
he found that the dust tended to gath- 
er at irregular intervals in the inter- 
lobular subpleural spaces, while in ani- 
mals previously injected with tubercle 
bacillus the dust particles were some- 
what more abundant in the pleural and 
subpleural foei than elsewhere. 
Inorganic particles have the capacity of 
producing inflammation; for, as Adami 
(5) points out, inflammatory conditions 
are not alwavs the result of bacterial 
activity, ‘‘and to say, as some surgeon- 
pathologists insist, that because bac- 
teria cause the acute inflammation most 
commonly encountered, and that which 
most trequently demands treatment, 
therefore, inflammation is always the re- 
sult of bacterial activity, and anything 
not caused by bacteria is not inflamma- 
tion, convicts one, to put it in moderate 
language, of a certain lack of breadth of 
vision.’?’ Mavrogordato (1) and Hugo 
Romanis produced experimentally ex- 
cessive fibrosis in the peritoneal sac of 
the rabbit by dusting the serous mem- 
brane with sterilized silica and coal. 
Certain tissue changes, the result of 
inflammation, take place in the follow- 
ing order (1): (1) the formation of 
pleural pseudo-tuberecles, or nodules; 
(2) the formation of free pseudo- 
tubercles; and ( 
phaties. 


) 
* 


}) the blockage of lym- 


The pseudo-tubercles, or nodules, are 
composed of dense fibrous tissue which 
shows a concentric arrangement of dust 
fibers, the denser tissue beine’ nearer 
the center. Outside this there is a 
stratum of less dense and younger fi 
brous tissue, and surrounding this is 
an area of cell proliferation. The cen 
ter itself often shows changes which 
suggest a necrosis of the tissue, the tis 
sue here being looser in texture and 
less definite in structure, and it is im- 
portant to observe that it is in this situ- 
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ation (the necrotic center) that the tu- 
bercle bacillus is found in silicotie lung's, 
when typical tuberculous processes may 
not be evident elsewhere in the lung tis- 
sues (6). 

With the inerease of fibrous tissue a 
gradual obstruction of the lymphatics 
occurs, with a consequent further ac- 
cumulation of dust cells; a more and 
more diffuse fibrosis now appears, 
follows the distribution of the 
lvinphaties, accompanying the ramifica- 


which 


tion of the bronchial and vascular trees 
from their origin within the lobular re- 
eion to the termination of the lymphatic 
system in the bronchial glands. The 
distribution of the mineral particles sug- 
gests that the perivascular lymphatics 
are affeeted earlier and more severely 
than are the peribronchial lymphaties. 
This taet gives strength to the hypothe- 
sis that the blood vessels become ob- 
literated 
bronchiole is 


hetore the corresponding 


rendered incapable of 
funetioning, and that indeed the forma- 
tion of fibrous nodules in the perivascu- 
lar tissue may determine the fibrous ob- 
literation of the bronchiole as a second- 
This conver- 
sion of blood vessels into fibrous rods 


ary stage of the process. 


does not eut off the blood supply per- 
manently because these fibrosed tissues 
are re-vascularized (1). Shattoeck (7), 
in his deseription of ‘‘dust knots’’ (fi- 
brotie nodules), insists upon the fact 
that each is associated with a nutrient 
artery. ‘This 
counts for the tissue hypertrophy which 


re-vascularization  ac- 


is seen in these eases; for the ‘‘dusted 
lung’’ (due to silica dust) is character- 
ized by increase in bulk and weight, and 
instead of being soft and spongy it be- 
Pleural ad- 
hesions are nearly always present, and 


comes firm and unyielding. 


the pleura itself is thickened. On sec- 
tion, the eut surface presents an appear- 
ance of seattered nodules of a grayish- 


black color, from 2 to 5 mm. in diam, 
more or less rounded in form and 
tributed throughout the lung’ tis 
the intervening parts being usually 


ll- 
physematous. Cavities may be present 
up to 2 inches in long diameter, as jy 


the eases reported by Dr. Greenhow and 
Dr. Andrewes (cited by Middleton (()). 
If the lung is dried and incinerated, the 
ash is found to contain silica. In one 
analysis reported by Scholberg (cited in 
(6)), the ash contained 36 per cent. of 
silica. 


Tue HarmMrunness or Dusts 


Clinical records regarding the inci- 
dence of dust fibrosis, as a separate 
entity, are today lacking; but they 
should become available when the pro 
visions of the Workmen’s Compensa- 
tion (Silicosis) Act are extended out 
side the refractories industry, which by 
itself employs hardly enough persons 
to afford reliable data. 

Statistical evidence of the harm done 
by inhaled dusts is based almost exclu- 
sively upon mortality records. Owing 
to the possibility of errors arising from 
attributing to tuberculosis deaths from 
pure fibrosis, or deaths which origina- 
ted from fibrosis, all deaths ascribed to 
such diseases as phthisis, pulmonary 
tubereulosis, fibroid phthisis, and 
miners’ phthisis, are grouped together 
and compared for different classes. Any 
excess found in a class exposed to dus! 
inhalation as compared with the gen- 
eral population is then ascribed to the 
influence of dust. If we accept the view 
that such excess is some indication «f 
the existence of dust fibrosis, statistics 
are found to support the idea that 
brosis bears a relation to the amoun' 
free silica (SiO.) in the dust. 

Derbyshire may be taken as an ex 
ple; the eastern half is largely a co” 
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di: the northwestern district consists 
‘jimestone and sandstone strata, chief- 
lower limestone; the central district 
sists chiefly of sandstones (e.g., grit- 
ne, ganister, toad, and burrstone). 
wise (8) has shown that while the 
thisis death rate for the general pop- 
ation was 1.49 per 1,000, in the grit- 
one area it was 7.0 per 1,000 persons 
nployed; in the limestone area it was 
1.71: and in the coal area, 0.68. Derby- 
shire gritstone contains 96.4 per cent. 
ilica, limestone contains only 0.2 per 
ent., and pure coal none. 


Coal Dust 


The low phthisis rate among coal 
miners is striking and is peculiar to 
‘oal mining’ all the world over. Wain- 
wright and Nichols report this from 
America, De Croeq trom Belgium, and 
Arnold from Germany. Coal would ap- 
pear, then, to exert some protective ac- 
tion against tubereulosis; but the ev1- 
dence is not certain since statistics 
show that, low though the phthisis mor- 
tality is among all coal miners, men at 
ihe coal face, who are particularly ex- 
posed to dust, experience a higher mor- 
tality from phthisis than do other 
miners. Experimental evidence is also 
contheting; thus Wainwright and Nich- 
ols (9) found, on infecting guinea-pigs 
(previously rendered anthracotie with 
coal dust) with a pure culture of tu- 
ercle baeilli, that although the abdomi- 
il glands showed signs of tuberculosis, 
lungs remained free; but other 
rkers have not confirmed these re- 


ITS, 


“uxperiments carried out by Mavro- 
dato (1) throw some light on the 
ject; one group of guinea-pigs was 
osed to silica alone, a second to silica 
owed by coal, and a third to silica 
ceded by coal. The animals were 
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killed after six months, and the lung's 
of the animals of the first group were 
found to be gray, those of the second 
black, and those of the third white. 
These experiments are regarded as in- 
dicating that once silica is fixed in the 
lung tissue, coal exerts no eliminating 
action, but that a prior, or even a simul- 
taneous, exposure to coal dust sets up 
a condition in the lung's which is inimical 
to the fixation of silica. Mavrogordato 
(10) considers that coal and shale dusts 
stimulate the forees of elimination; 
these dusts enter the lunes with great 
readiness, but are taken up by cells 
which are quickly shed and consequent- 
ly do not set up processes which block 
the lymphaties. He maintains that coal 
dust produces a catarrhal reaction, and 
that this reaction is helpful in elimina- 
tine inert silica dust along with coal 
dust. 


lime Dust 


Lime workers also experience a low 
death rate from phthisis. Inhalation of 
lime dust is not followed by extensive 
fibrosis; the dust is soluble in the body 
fluids, and the resultant changes are 
mild. Radiography discloses a general 
haziness throughout the lung without the 
formation of particulate or reticulate 
shadows. This appearance I have seen 
again and again on examining chests 
of lime workers by X-ray; it is due, 
in my opinion, to a mild diffuse fibro 
sis of the lung tissue, possibly caused 
by the small amount of silica present in 
lime; but limestone quarries are inter- 
sected by bands of sandstone, and lime- 
stone workers may thus be exposed to a 
varying amount of sandstone dust, just 
as may coal miners. 


Marble dust, which contains 49.5 per 
cent. calcium oxide, is largely dissolved 
in the body fluids; but a remainder, ac- 
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eording to Gardner (11) is deposited 
in cases infected with tubereulosis in 
the pulmonary tracheo-bronehial node 


tubereles, this deposition only takine’ 


place, however, in previously injured tis- 
sue and never in normal tissue. Sel- 
kirk has called attention to the rarity 
of tuberculosis amone lime workers in 
Mdinburgh, while Fissak puts the death 
rate among turners of gypsum (ealeium 
sulphate) in Germany as low as 0.41 per 
eent. (see Gardner (11)). 

The experimental work of Cesa-Bian- 
ehi (12), corroborated later by Gardner 
(11) and others, has shown that the in- 
halation of lime or marble dust does 
not prevent the rapid spread of tubereu- 
Hoff- 
man (13) gives the death rate from tu- 
bereulosis amone lime workers in Ver- 
mont, 1915 to 1919, as 3.8 per 1,000; but 
American limestone has a silica content 


losis in the lunes of guinea-pigs. 


of 1.2 per cent. as against 0.2 per cent. 


in Derbyshire limestone. Evidently 
limestone belongs to a elass of dusts 
which neither accumulate, nor excite the 
powers of elimination—tacts which ac- 
eount to a laree extent tor the absence 
of severe and 


lasting pathological 


changes. 


Silica Dust 


Other mineral dusts present different 
results. Workers in the central district 
of Derbyshire show a ligh mortality 
from phthisis. They are chiefiy oceu- 
pied in quarrying, mining, or cutting 
eritstone, burrstone, and ganister, which 
all have a high content of pure siliea 
(So to 96.4 per cent.). 


pied at the refractories industry—e.g., 


some are ocecu- 


silica brick makers and ganister crush- 
Crs; a few work in the loeal lead mines 
(which have strata of quartzite and eal- 
cite to be eut through) ; and in the south 


of the County we have a number of work- 


ers engaged in the pottery and sanita 
earthenware trades, wherein a mixt 
of ball clay, china clay, flint, and Corn 
stone is used which has a silica cont 
of from 10 per cent. to 25 per cent. 
these workers may show signs of m 
or less fibrosis in their lung tissues, 
though the period of time elapsing 
ries in the different occupations. "| 
period, of course, varies also with 
intensity of exposure, but this being 
equal it is always found to be shortest 
where the silica content of the dust is 
ereatest: thus, in the ease of egritstor 
and quartzite workers the period of ey 
posure is as short as from 5 to 10 years; 
-In ganister and granite workers it is 
about 10 to 20 years; and in pottery 
workers a period of over 20 years’ ex 
Middleton 
(6) puts the period in some of his cases 
as low as 2 years in workers 1n silica 
dust, and Oliver (14) puts the period in 
the rock drill workers of the Witwaters 
rand (South Africa) as from 6.8 to 
5.5 years. 


posure is the general rule. 


Most authorities agree upon 
an average period of exposure of from 
10 to 15 years as being necessary for the 
production of symptoms—the American 
workers put it at 15 years. 


Symptomatology 


Positive Signs.—aAt first there is |! 
tle to note beyond irritation of the mu 
cous membranes of the nose and throat, 
the sneezing and coughing which ens 
being nature’s attempt to dislodge 
dust. The cough is usually the fu 
symptom; it 1s short and paroxysh 
occurring mostly at night and in 
morning. Later it is accompanied by 
pectoration which, at first scanty, 1s 
creased in quantity as the mucous me! 
branes of the bronchi become involv 

The second, and often the dominat! 





symptom, is dyspnea (sometimes this 


J 
O< 











first and almost the only symptom). 
the fibrosis becomes more extensive 
| reduces further and further the 
etioning area of lung tissue, this 
nptom becomes very marked, the pa- 
ut complaining ‘‘that he cannot get 
the bottom of his breath.’’ 

Sooner or later a third and important 
nptom may assert itself,—namely, 
iorrhage. This oeceurs in about one- 
rd of all recorded cases. Middleton 

-) records it as occurring in sixteen of 

fifty-seven cases investigated by 

m, and says that it varied in amount 

rom definite coloration of the sputum 
‘o quantities of a pint or more. In two 
his eases and in one of my own the 
noptysis Was so severe as to prove 
tal. In both of his fatal eases, and 
my own ease also, tubercle baeuili 
‘found in the sputum. Hemoptysis 
av be present, however, in cases which 
ow a sputum which is negative for 
berenlosis (about one in three of my 
rative cases showed this symptom), 
id is probably the result of ruptured 
essels in the walls of bronchiectatic 
ities. There is usually a good deal of 
nchitis, and where the fibroid changes 
become marked there is quite like- 

to be manifested a bronchiectasis. 

\ fourth symptom, and usually a very 
‘Vv one, is pain in the side. It is 

bably due to an early pleuritis, and 
‘plained by the early pleural drift 
iust cells which takes place in these 
s. It is interesting to note that a 
ar early symptom often manifests 
in tuberculous disease of the lung; 

pleurisy is, in fact, one of the 
familiar conditions in pulmonary 
rculosis and may be present months 
re any signs can be demonstrated 
‘ally in other parts of the lung. It 
bably due to the same cause 1.€., 


‘ransportation of macrophaged, or 
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phagoecytized, bacilli to the subpleural 
spaces. 

Negative Signs.—There is as a rule 
an absence of fever; night sweats are 
uncommon; there is little or no loss of 
flesh; and malaise is not met with to any 


marked degree. The distinguishing fea- 
ture of general fibrosis of the lung's is 
the contrast between the extensive pul- 
monary lesions and the absence ot 
marked constitutional symptoms. On 
inspection, the patients as a rule are 
pale in appearance but seldom show a 
typical toxemic cachexia as in tubereu- 
losis. The chest is usually flattened an- 
teriorly, and there is some roundness of 
the shoulders. The barrel-shaped chest 
is not usually met with; the expansion 
of the chest is always diminished and 
usually, but not always, equally so on 
both sides; oceasionally it is unilateral. 
In the beginning the pereussion note may 
be normal, but resonance is usually re- 
duced, especially over the upper lobes; 
the dull areas may be bilateral or uni- 
lateral; if emphysema exists, in parts 
the note may be hyperresonant. On aus- 
cultation, the breath sounds are in- 
variably deficient in intensity, especially 
at the bases, and have a peculiar ‘‘ whiff- 
ing’? quality which may be almost de- 
seribed as characteristic (this symptom 
was well marked in a case of my own). 
Adventitious sounds are usually of the 
nature of fine sibilant rhonehi, and 
these may be heard in any area. ‘True 
amphorie breathing is, however, seldom 
heard except over bronchiectatic CAVI- 
ties or 1n Gases complicated by tubereu- 
losis. Although in fairly early cases the 
sions show some contrast to those of 
pulmonary tuberculosis, the phy sical CeX- 
amination does not as a rule lead us 
far, for as the disease advances the 
sions become more and more like those 


of tuberculosis, and the differential diag- 
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nosis becomes increasingly difficult. Two 
thing's ought never to be omitted in these 
examinations—namely, (1) the radio- 
graphic examination of the chest, and 
(2) the sputum examination for the 
presence or absence of tubercle bacillus. 
For this the best method to adopt is the 
antiformin, which gives more accurate 
results than the older method of Zeil 
Neilson. These sputum examinations 
should be done at regular intervals over 
a prolonged period, and the 
should be carefully recorded. 


results 


A distinetion is here drawn between 
infective silicosis, a condition in which 
the tuberculous lesion is open and ean 
infeet others, and infected silicosis, a 
condition in which infection may have 
occurred when the dust particles were 
inhaled but has become walled off and 
protected from destruction by layers of 
fibrous tissue—.e., a condition of closed 
and latent tuberculosis. No method of 
present dis- 
tinguish between a ease of infected fi- 


clinical diagnosis ean at 
brosis and one of simple fibrosis. The 
presence of an original infection, how- 
ever, 1s allimportant to the future; soon- 
er or later the infected fibrotic nodule 
breaks down, and then bacilli are poured 
upon tissues deprived of normal de- 
fensive forees. ‘The case becomes an 
open one and progresses rapidly to a 
fatal termination. If the dust was not 
infected, then withdrawal of the patient 
from turther dust risk should suspend 
any advance in the pathological condi- 
tion. 


Clase S [illustrating Non Tif chive Or 


Sim ple Silicosis 


Case 1.—T. B., aged 54, worked as a potter 
for twenty-five years in the sanitary-earthen- 
ware trade. He was admitted to my dispen- 
sarv on June 10, 1917; his weight at that time 
was 8 stones. The clinical signs on admission 
were those of a bilateral basal fibrosis, with a 
marked paravertebral dulness and a few 
bronchitic sounds throughout. Sputum was 


scanty and blood-stained. Dyspnea on ex, 
tion was the patient’s chief complaint: 
elevation of temperature and no night swes 
occurred. The sputum on examination proye.| 
to be negative for tuberculosis. The patie, 
was sent to the sanatorium for further ely 
dation of diagnosis and was discharged 
August, 1917, the diagnosis given being: 
brosis only, ‘‘silicosis.’’ I did not see him 
again until March 31, 1919; presumably he 
had gone back to work till then. His elinica! 
signs now included a small cavity in the lef; 
upper lobe. The sputum was blood-stained. 
but it was negative for tuberculosis by anti. 
formin examination. There was an increase 
in the amount of dyspnea present. He gave 
up his pottery work at my request and opened 
a small shop. On examination on March 14. 
1921, he was found to be in statu quo; his 
weight was maintained, being 8 stones | 
pound 8 ounces; his temperature was _ nor- 
mal; his sputum was still negative for tuber 
culosis, but the dyspnea remained a marked 
feature, and there was an increasing em- 
physema. He grew steadily worse with in- 
creasing emphysema and bronchiectasis, and 
died in the autumn of 1922, his death being 
registered as from ‘‘acute pulmonary tubercu- 
losis.’’ Unfortunately I had not an oppor- 
tunity of examining his sputum during the 
last year that he was alive, but until then, 
at least, he showed no signs of a tuberculous 
infection and his sputum over a period of 
five years’ observation remained negative for 
tubereulosis, 

Case 2.—H. B., aged 50, had been a sani- 
tary-earthenware potter for thirty-five years. 
He was admitted to my eare on May 26, 1919. 
with clinical signs of a bilateral fibrosis, most 
marked on the right side, with some bronchitis 
and compensatory emphysema, There were 
no hemorrhages, no night sweats, and no loss 
of weight. The sputum remained negatl\ 
for tubereulosis throughout a period of three 
vears’ observation, during which time the mai 
gave up his trade; the emphysema increas 
however, and he died in 1922. His death w 
certified as from ‘‘emphysema and asthma 
The ease Was one of non-infective silicosis 











CasE 3.—T. L., aged 52, had worked 
thirtv years as a sanitary-earthenware | 
ter. He was admitted to my care on Ap 
9 


8, 1919, weighing 11 stones 2 pounds. 1 
signs observed were bilateral fibrosis W 








considerable dyspnea; some fine wheezy ra 
scattered throughout the 
scanty and negative for tuberculosis on 
amination. There was an absence of fe\ 
night sweats, and malaise. The man was 


lungs; sput 
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(et 



















































in appearance, and had a slightly 

zed complexion. He was asked to give 
his trade, and he obtained other employ- 

+, He has gained steadily in health dur- 

a period of four years’ observation, and 
inereased in weight; the asthmatic symp- 

s have now nearly abated, although there 
till some dyspnea on violent exertion. He 
vorking daily now. This was a ease of 
)-infeetive silicosis with a sputum constant- 
negative for tuberculosis, illustrating the 
emphasized by Mavrogordato that non- 
nfective silicosis will not advance if the suf- 
ferey is removed from dusty trades, and is 
to work under more healthful conditions. 
C\sr 4.—J. T., aged 44, employed as a east- 
ron pipe cutter for twenty-seven years at the 
S— Ironworks, Derbyshire, was admitted to 
my dispensary at Ilkeston on January §8, 
1923, complaining of cough and extreme dys- 
ynea. Clinical examination showed that there 
had been a recent pleuritis of the left base. 
There was dulness to pereussion over both 
apices, with deficient breath sounds; air in- 
take was poor all over the chest. Both 
Kronig’s areas were contracted; the right 
Kronig’s area measured 134 inches, and the 
left lls inches. The breath sounds, especial- 
in the bases of the lungs, showed marked- 
the whiffine quality already referred to as 
‘haracteristie of fibrosis. There were no 
night sweats, no loss of weight, and no fever. 
Uyspnea was the paramount symptom. The 
sputum was thin and watery and was found 
on examination to be negative for tubereu- 
sis. An X-ray showed the ease to be one of 
dium fibrosis. This ease is still under ob- 





vation. 
SE o.—A. L., aged 40, had worked twen- 
two years as a potter’s polisher. His 


“ht on admission to the dispensary under 
‘are Was 7 stones 8 pounds. Clinical signs 
rved were: chest shrunken, fibrosis over 
vases, and some thickening of the pleura 
e right base; relative dulness at the left 
posteriorly; marked dyspnea; tempera- 
JS.4° to 100° F. (evening). The sputum 
negative for tuberculosis, Fluorescent 
showed mottled shadows in both hilus 
ns and branching to the apices. The 
(iaphragmatie action was impaired, and 
was a dense shadow at the right base 
a pleural effusion The patient was 
0 the sanatorium on February 15, 1922. 
vas discharged on April 29, 1922. He 
ept absolutely quiet in bed during that 
ind his temperature fell to nearly nor- 
The sputum was consistently negative 
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on examination and the Medical Superin- 
tendent’s report was ‘‘dust fibrosis, with bad 
general condition, cyanosis, high tempera- 
tures, tachyeardia, and toxemia. There is pos- 
sibly (as the toxemia and temperature would 
seem to indicate) a superadded tuberculous 
infection, but the signs are mainly those of 
a dust fibrosis.’’ This illustrates a case in 
which the diagnosis was doubtful. 


Radiographic Examination 


In all early cases of dust fibrosis the 
radiographic examination may be of the 
oreatest assistance in the diagnosis. 
The radiographic appearances of these 
cases can usually be divided into three 
stages. 

First Stage. — Mavrogordato (1) 
claims that there is a pre-X-ray stage 
of silicosis because, although the earli- 
est stages of silicotic processes, associ- 
ated with the formation of pseudo- 
tubercles, may readily be detected by the 
microscope, X-ray examination fails to 
reveal any evidence of silicosis until the 
fibrosis of the lymphatic vessels has be- 
oun. <After this pre-X-ray stage the 
hilus shadows are always increased. 
There is also an undue prominence otf 
trunk shadows and the finer linear mark- 
ines. The descending trunk shadows are 
more noticeable on the right side, the 
heart shadow obscuring those on the 
left. 

Second Stage.—This is characterized 
by a more or less uniformly arranged 
mottling diffusely seattered throughout 
the lung structure, due to the deposit 
of dust in the lymph spaces, cells, and 
fibrous tissue spaces, together with some 
localized fibrosis. This mottling is ot 
a particulate character, denser in the 
center and with soft edges, which gives 
an appearance, in well marked cases, of 
a characteristic nature. It has been 
called by the South African workers the 
‘‘snow-storm’’ appearance (Fig. 1). 

Third Stage—tThe fibrosis in this 
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stage has become more general, lighted 
up here and there by emphysematous 
patches, with the mottling showing a 
denser and_ to 


tendency to beeome 


coalesce, losing its more particulate 
character and forming denser and more 


unitorm eondition in 


shadows. ‘The 
this stage is indistineuishable from ad- 
vaneed tubereulosis. The condition is 
always bilateral, although perhaps ot- 
ten more marked in one lung (usually 
the meht) than in the other; it com- 
mences at the hilus and spreads at first 
toward the base; these teatures are 
somewhat in contrast to the behavior 
and spread ot a tuberculous fibrosis 
which is more often than not unilateral, 
and which, commencing at the hilus, 
spreads first toward the apices. The 
shadows in tubereulous fibrosis are also 
less particulate In character (except in 
old standine’ or advanced eases), and 
tend more to assume a reticulate forma- 
tion. 


Case 6.—J. W., aged 51, 
vears a sanitary-earthenware potter, was ad- 
mitted to my eare on August 25, 1915, were@h- 


_— =< 


for twenty-seven 


ing 10 stones 5 pounds, and displaying ¢lini- 
cal signs of fibrosis in both upper lobes. He 
complained of considerable dyspnea and some 
asthmatic trouble, but had no fever or night 
sweats. This patient presented on inspection 
even then) a characteristic appearance of a 
siheotie chest, stooping shoulders, flattened 
almost retracted) apices, enlarged veins over 
the upper part of the sternum, some muscular 
wasting (but no marked emaciation), and 
Ile was shehtly 
vanotie in colder weather. The breath sounds 


cl rather pale complexion. 


exhibited that peculiar whiffing qualitv men- 
ioned above. Jlis sputum was negative for 
admission. He was sent to 
1918, and 


throughout his stav there his sputum wa 


tubereulosis on 
the sanatorium on September 4, 
negative, and his temperature subnormal; he 
gained in weight. The Medieal Superin 
tendent’s report was: fibrosis only, ‘‘silico 
sis.”’ During 1918 he had repeated small 
hemorrhages; he worked on at his trade until 
June 1%, 


1920. when he again eomplained ot 


great dyspnea and on examination shoy 
signs of bronchopleurisy at the base of 
spine of the left scapula. His sputum 

again negative for tuberculosis on January 
1921; his weight was 10 stones 9 pounds 
4 pounds greater than on admission—anid 
continued at work. He was not seen aos 
until August 10, 1922, when it was fom 
that, during the eighteen months whieh had 
elapsed, he had lost 18 pounds in weight. HI, 
was very ill, and his sputum on antiformin 
examination now proved to be positive 

tuberculosis fcr the first time; he was re-ad 
mitted to the sanatorium on August 16, 1929. 
and discharged on November 4, 1922. his 
weight having risen to 10 stones 10 pounds 

little greater than his original weight on ad 
mission in 1918). His sputum was negative 
for tuberculosis while in the sanatorium: he 
changed his occupation to a non-dusty one 
and, when last examined on February 15 
1923, his sputum was again negative; hi 


fo) 


a 


), 
weight was 10 stones 8 pounds; there was 
very little cough or spit; and his only com 
plaint was of dyspnea which still occurred 
on exertion. This man continues in fai 
health and at work daily. The ease illustrates 
the need for careful observation and sputum 
examinations, as in a period of six vears of 
observation this man has only onee shown 
a sputum positive for tuberculosis and tha 
at the only time when his weight underwent 
a serious fall (18 pounds in eighteen montis 
This was a ease illustrative of the closed 
tuberculosis and_ silicosis type of whic! 
Mavrogordato speaks, the number of years 
that the infection had remained closed being 
a matter of conjecture. (See Fig. 2. 
CASE 7. 
for forty years, was admitted to our sanatorl- 
um on August 27, 1919. His weight on 
mission was 8 stones 4 pounds; his sputi 
Was negative for tuberculosis and remain 


W. W., aged 55, a eritstone mason 


so throughout his stay of three months. | 
clinical signs were: symptoms of fibrosis 
dulness 
percussion, and retraction under both ¢ 


emphysema all over both lungs; 


eles. Tactile vocal fremitus and vocal 

nance were both positive; air entry was 

all over. The breath sounds were harsh 
of a whiffine character. At the sanatoriun 
weight was increased and his dyspnea 
proved; he was discharged on Novembe) 
1919, to use an open-air shelter in his gar 
Ile gave up his trade and has mainta 
his health. The radiogram is a good exal 


of medium fibrosis (Fig. 3 
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(he macroscopic and microscopic ap- 
arances have already been referred 





Non-infective. 
whose only 


Ssnow-storm 
, ganister miner for fifteen vears 
sVinptom was dyspnea, 








Silicosis 


tubercu- 





—_ J 





to earlier in the paper, and are also con- 
sidered later in a postmortem report of 








kia. 3.—Case 7. Medium fibrosis. 


one of my own cases. Although several 
of the mineral dusts produce more or 
less fibrosis, yet only dusts which con 
iain a large percentage of silica are fol 
lowed by an intense fibrosis. 
Mavrogordato (1) quotes from a re- 
port by Dr. Moir of the Witwatersrand 
‘lines on a dust ealled norite, which 
contained no free silica, but was com 
posed of fine spicular hard minerals, 45 
per cent. light felspar, 44 per cent. 
heavy felspar, and 11 per cent. pyro 
scene and other dense minerals. No 
ease of definite fibrosis of the silicotie 
type was detected among workers in this 
quarry although the dust conditions, 
especially at the crusher station, could 
not be worse. In Great Britain it has 
also been noticed that workers with 
carborundum—an intensely hard, com 
bined mineral dust—do not suffer un 
duly from tuberculosis of the lungs. 
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Silica is generally agreed to be. the 
responsible ingredient of all dusts which 
so far have been known to cause miners’ 
phthisis (dust fibrosis of the’ lung). 
Crystalline silica (SiO.) is the dioxide 
of the element silicon, which is wide- 
spread and constitutes about 25 per 
eent. of the earth’s surface; combined 
with aluminium it forms clay. It is pres- 
ent in large quantities in quartz, quart- 
vite, flint, and chert, in sandstones used 
for building, in ganister used for manu- 
facturing silica bricks, in burrstone used 
for the manufacture of millstones, and 
in granite, about one-third of which is 
quartz. lint dust such as that used 
by the potter is pure silica, while grit- 
stone which is used for the manufacture 
of grindstones contains 96 per cent. sili- 
ea; silica is absent from or occurs in 
small quantities in coal, 


only very 


cement, clay, emery, and_ limestone. 
The percentages of silica present vary 
in the different stones: Derbyshire grit- 
stone contains 96.4 per cent.; American 
eritstone, 85.4 per cent.; Aberdeen gran- 
ite, 29 per cent.; and American granite, 
from 21 to 30 per cent. It is chemically 
an extremely insoluble substance (in- 
soluble in all acids except hydrofluoric), 
possessing acid properties (silicie acid). 
It is an extremely hard substance, oc- 
ecupyving the fourth place in point ot 
hardness according to the generally ae- 
cepted scale of hardness introduced by 
Mohs, and it is intusible before the hot- 
test blowpipe flame (15). According to 
Collis (15), i 


on traecture ot 


possesses the property 
breaking up into very 
fine particles, a number of which are ot 
acicular form; also, when two stones 
containing it—tor example, two quartz 
pebbles are rubbed together, a pecu- 
liar sulphurous odor is given off. Rely- 


Ing on this indication every intelligent 


mason will, with no knowledge of the 


chemical composition, name sandst. 
after sandstone, and declare them to 
injurious to work on. Dundee masvos 
had even told him that Leoch sandst: 
gave off no such odor, before Dr. Tes) 
had declared that in this rock quartz js 
in subordinate amount to the other e 
stituents. 

Statistical Evidence—A _ study of 
phthisis mortality rates among sand 
stone, ganister, and granite workers. 
whether conducted in Great Britain or 
abroad, bears out the fact that, when 
pulmonary phthisis is found in excess 
among such workers, it is always asso 
ciated with exposure to dust containing 
crystalline silica. Statistical 
from Derbyshire, Aberdeenshire, Shrop- 
shire, and elsewhere in Great Britain 
The workers on sand 


returns 


bear this out. 
stone of the Bakewell Registration Dis- 
trict of Derbyshire show an excessive 
mortality from pulmonary tuberculosis 
(8) as compared with the standardized 
phthisis death rate of 0.77 for the Dis 
1900 to 1910. The phthisis 
eritstone workers 




















triet, in 








death rate 
alone in this area was, in 1900 to 1910, 
Taking 
the gritstone and limestone workers (un 
differentiated), the rate was 9 per 
1,000, contrasting strongly with that for 
limestone workers alone (1.2), that fo 
coal miners (0.68), and that for agri- 
culturalists (0.66), all working within 
the same area and living practically w 
der the same home conditions. 
The figures for the period 1910 


amon? 





13.7 per 1,000 employed males. 





1920, as far as I have been able to 1 
vestigate them from the Death Regi: 
ters of the district, show a somewli: 
lower rate, possibly owing to the ta 
that some of the men were at the wa 
The male deaths due to phthisis ha’ 
totaled 31. Of this total, 8 were sto! 
masons; 11 were millstone cutters: 
































*) 


quarrymen; 3 were 
ndstone makers; 1 was a limestone 
irryman; 1 was a chert quarryman; 
| 1 was a silica brick maker. The 
ise of death was certified as follows: 


gritstone 


ulmonary tuberculosis ............ 16 
ij brosis Tere VeEerL_LrErreLTreerreTreree 6 
ge & Seer er ee eee re 3 
ge rae eae eee 2 
LO oe ae a oe a eae 2 
NTT se er og te oes we ee aw ay) 
PneuMoOKOMIOSIS .......ccccccccccce ] 


Two of the three certificates given as 
fibroid phthisis were further subdivided 
as follows: <A. (1) fibroid phthisis, 

ii) non-tuberculous (quarryman’s dis- 
ease); B. (4) emphysema, (ii) asthenia 

fibroid phthisis). From the foregoing 
figures it will be seen that 11, or 35 per 
cent., of the deaths were certified as 


) 


phthisis of a presumably non-tubereu- 
lous nature, while 2 were certified as 


phthisis and no attempt was made to 
define whether the disease was one of a 
tuberculous or of a non-tuberculous na- 
ture, 
lor the purpose of comparison J 
have obtamed from Dr. Matthew Hay 
Aberdeen the figures for the death 


ye) 7 


ite) from pulmonary — tuberculosis 
iuong granite workers in that city for 
ihe periods 1900 to 1909, and 1910 to 
(19 (Pables 1 and 2). The stone work- 
rs of Aberdeen are nearly all engaged 
preparing or eutting granite, a stone 
inposed of quartz, felspar, and mica. 

¢ silica content of this stone varies 
different specimens from 10 to 29 
cent. The silica content of the hard- 
Aberdeen granite is, therefore, 

ut one-third of that of Derbyshire 
istone. As in Derbyshire, the mor- 
iy is greatest among stone masons 
stone cutters who largely use pneu- 
i¢ tools, which generate a great deal 


ne dust. The work is done in more 
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or less close sheds, and so fine is the 
nature of the dust that in a poor light it 
is scarcely visible to the naked eye. On 
comparing the figures of Aberdeen with 
those of Derbyshire (Bakewell Regis- 
TABLE 1.—MORTALITY FROM PHTHISIS PER 


1000 PERSONS IN THE CITY OF ABER- 
DEEN 














Tae Stone Cutters Male 
and Masons Population 
1910 D6 | 1.1 
1911 4.8 | average 1.4 
112 O. | Ot | 1.0 
1913 6.5 L.5 
1914 G.4 | 8.2 1.2 
1915 11.2 | | 1.3 
1916 15.5 | | 1.1 
1917 Be.4 7 13.7 | 1.5 
1918 15.8 | 1.0 
1919 9.6 0.9 
1920 L.) OS 
TABLE 2.—PERCENTAGE OF DEATHS FROM 
PHTHISIS IN CITY OF ABERDEEN BY OC- 
CUPATION 








| 


Percentage | Average 
of All Deaths! Age at Death 
Due to from 


Occupation Phthisis Phthisis 


L900 1910 1900 1LO10— 


L909 1919 1909 191d 

Wales 
Stone cutters, ete 1 28 43 tS 
Stone polishers, ete. 14 12 43, 1s 
Joiners, ete. {) 7 36 39 
Painters 10 D 30 36 
Tailors 12 12 41 +] 
Dakers 7 G 39 Ot 
Engineers, ete. LS 6 38 1 
Printers, ete. 33 16 Oo O4 
Comb makers 19 1] 47 47 
Carters ‘) 7 3S 48 
Laborers y 10 11 {2 
Clerks 26 20 30 32 

Females 
Dressmakers, ete. 21 li 29 oA 
Domestic servants 10 S 4 39 








tration District) one notices the simi 
larity which exists—e.g., in 1900 to 1910 
the pulmonary tuberculosis death rate 
per 1.000 emploved in Derbyshire was 
5; in Aberdeen, 5.7. In Derbyshire the 
death rate has fallen from 46 in 1900 to 
1910 to 31 in 1910 to 1920; in Aberdeen 
it has fallen from 31 in 1900 to 1909 to 
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28 in 1910 to 1919. It should be noted 


that the phthisis death rate among 


agricultural laborers for the same 
period and district of Derbyshire was 
0.72 per 1,000 employed persons. Among 
carters in Aberdeen it was 1.1 per 1,009. 
The death rate amone wives and widows 
of stone masons during the same period 
in Derbyshire was 1.9 per 1,000 deaths ; 
in Aberdeen, 1.8. It will also be noticed 
from the Aberdeen figures that the 
death rate among stone masons has in- 
creased (owing almost certainly to the 
increased use of pneumatic tools), from 
o.f per 1,000 in 1900 to 1909 to 8.2 for 
the deeade 1910 to 1920, although dur- 
ing this latter decade there has been a 
steady decline in the death rate from 
tuberculosis among the population in 
eeneral. A similar increase occurred 
about the same time amone American 
eranite cutters. 

In other parts of Great Britain work- 
ers exposed to silica dust show the same 
heavy mortality from tuberculosis. The 
flint knappers of Brandon who are en- 
eaged in dressing flint, which is a pure 
silica of a erypto-erystalline character, 
have a death rate from phthisis, aecord- 
ing to Collis (15), of 41 per cent. as 
against a rate of 1.6 per cent. for all 
males over 1) vears of age in Kngland 
and Wales in 1900 to 1902: while the 
rate among the Brandon rural popula- 
tion was 0.8 (although one might take 
exception to the smallness of the num- 
bers from which these figures were eal- 
culated). 

sirmingham (16) gives a description 
is a 
quartzite rock used in the refractories 


of ganister mining. Ganister 
industry on account of its power to 
withstand high temperatures without 
vitrifying. Ganister bricks are used for 
lining steel furnaces. ‘The silica con- 
tent of best ganister may be as high as 


99 per cent. Several hundred men in 


Derbyshire are engaged in quarryin, 
and crushing this stone, and of this 
number about 300 have been examine} 
during 1920, 1921, and 1922. X-ray e 

aminations have been made, revealin. 
a considerable number of eases of digs: 
fibrosis, mostly of the first stage, bit 
some otf the second, or ‘‘snow storm.” 


stage. ‘The workers are divided into 
three classes—miners, grinders, and 


brick makers. The brick makers are 
the least exposed to dust and, accord 
ine to Birmingham, have a tuberculosis 
death rate of 22.2 per 1,000. Miners are 
more exposed, since they have to enter 
the mine atter ‘‘firing,’’ whieh engen 
ders dense clouds of dust; they have a 
death rate of 42.8 per 1,000. Grinders, 
who are greatly exposed to the finest 
dust arisine from the erushine ma 
chines, have a death rate of 179.8 per 
1.000, 

Space prohibits the introduction here 
ot data for many other workers, such as 
tin miners in Cornwall who suffer simi- 
larly from the quartz and quartzite in 
which the tin lode oeceurs; masons work 
ine sandstone; grinders of articles on 
sandstone wheels; and makers of mill 
stones. Statisties from abroad are in 
agreement, whether they refer to gold 
miners in South Africa or Australia, or 
to sandstone workers in the United 
States, Canada, or Germany. 

Other points to be taken into consid 
eration in the study oi these mortality) 
figures are: (1) the physique of the 
workers; (2) the home conditions; (») 
the presence of infection; and (4) t! 
average age at death. 

Physique of the W orkers.— sto! 
workers as a class have a high physic 
standard, both in Great Britain and 
America, even though they are not 
selected a group as coal miners. IH 
man (13) has shown that the relat! 
weight of the granite workers ot Ba) 


J 








mont, is 2.41 pounds per inch of 
vyht; eoal miners have a relative 
oht of 2.29 pounds, and all other oc- 
jed males 2.30 pounds, the average 
jedieo-actuarial standard being 2.28 
ynounds. Stone workers therefore are 
weakling. 
Tome Conditions—The home condi- 
s among stone workers, both in 
(jyeat Britain and in America, are above 
average compared with those of 
orkers in other occupations. Dr. Bar- 
vise (8) states that both as to housing 
nud as to working conditions and wages 
they are in a favored position compared 
with the agricultural laborers whose 
life is hard, with exposure to climatic 
conditions, and whose standard of liv- 
ing is poor; vet the phthisis death rate 
among this class is 0.66 per 1,000 as 
against 9 per 1,000 for stone workers. 
Regarding overcrowding, | possess no 
figures tor Derbyshire, although from 
personal visitation I know that there is 
less overcrowding among the families 
of stone workers who occupy, as a rule, 
better and larger houses than many 
workers at other occupations. Hoffman 
(15) states that the average number ot 
persons to a room among the granite 
workers of Barre, Vermont, is 0.87, 
While among Brooklyn working class 
families it is 1.49 or, according to the 
Miglish standard of more than 2 per- 
Solus Id a room, it is 1.8 per cent. for 
vranite workers as against 24.2 per cent. 
or Brooklyn workingmen’s families. 
esence of Infection.—The existence 
family history of pulmonary tuber- 
sis among granite workers’ fami- 
vas investigated by Hoffman (13) 
found that ‘‘of a total of 1,869 gran- 
orkers interviewed, 312 gave posi- 
‘ubereulosis histories in their fami- 
' The wives and families of stone 
's have a smaller phthisis death 

































DUSTED LUNG AND INHALATION OF SILICA DUST 233 


ait 


rate than the wives and families of other 
workers. In the Bakewell Registration 
District of Derbyshire, for instance, 
among the wives and families of stone 
workers the percentage of all deaths 
due to phthisis is 13.1 as against 20.8 
among the wives and families of agri- 
cultural laborers. ‘I'he death rates per 
1,000 among wives and widows of stone 
masons in Aberdeen and in Derbyshire 
are 1.8 and 1.9, respectively. These fig- 
ures, which are in close agreement with 
those of Dr. Hoffman for American 
eranite workers, show that there is no 
increased infectivity from pulmonary 
tuberculosis among the families of stone 
workers, although theoretically the dis- 
ease should be met with in practically 
the same proportions among the differ- 
ent members of stone workers’ families 
as among the stone workers themselves, 
on the assumption that through infee- 
tion the disease is spread from one dis- 
eased adult to another. 

Average Age at Death—TVhe average 
age at death of stone workers dying 
from pulmonary phthisis is high, as is 
shown by the following comparative fig- 


ures. 
Average Age 

Group at Death Period 
Derbyshire 54.0 1901-1910 
gritstone masons (8) 16.5 1910-1920 
Aberdeen 43.0 1900-1909 
granite workers (17) 48.0 1910-1919 
Cornish 
rock drillmen (14) Bie 1904 
Cornish tin miners, 
non-drillmen (14) 53.0 1904 
Staffordshire potters (14) 46.5 1902 
Swadlincote, 
Derbyshire, potters 15.0 1916-1921 
Barre, Vt., granite 
eutters (13) Ot.4 1910-1920 
Rand gold miners (14) J0.0 1903 


The point is also well brought out by 
the following data for the city of Aber- 
deen, 1900 to 1910, published by Dr. 
Hay (17). 
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Population 
at Risk 


lDbeaths from Phthisis at 
Ages over 35 
Number Per 1.000 


1.750 stone cutters 22 12.6 
»>.600 laborers 14 3.9) 
9.255 other males 14 1.5 


Collis (18) poimts out an interesting 
fact regarding coal miners in this con- 


nection—namely, that those working at 


the coal faee where they are most ex- 
posed to stone dust in euttinge through 


eoal seams mixed with stone strata, 


have an age at death from 


phthisis of over 45 years. 


average 


Beattie (19) also points out that in 
Sheffield the maximum death rate from 
phthisis among steel grinders oceurs be- 
tween the ages of 50 and 60; and even 
at 70 the death rate from phthisis is 
higher than it is between the ages of 
20 and 30. 


dusty occupations in which the average 


Compared with other non- 


age at death from phthisis is 38, these 
heures show that the average age at 
death trom phthisis amone’ stone work- 


ers is decidedly high. 
Fibroid Phthisis a Distinct Entity 


Statistics based on deaths trom phthi- 
sis do not give any clue to the num. 
her of deaths due to dust fibrosis im 
which tubereulosis has played no part. 
In regard to this lack of information, 
Landis (20) has written: ‘*It is not al- 
Ways possible, even with the X-rays, 
to determine whether the case is one of 
pneumokoniosis alone or whether there 
is an associated tuberculous lesion. 
The examination of the sputum then is 
our ehief reliance in detecting those 
who have and those who have not tu 
hereulosis. Negleet of this precaution 
has led to the inelusion in tuberculosis 
statistics of a fairly high percentage of 
eases in which extensive fibrosis of the 
lungs, the result of a pneumokoniosis, 
The result of 


this neglect is well shown in my own 


is the actual trouble.’’ 


figures for the Derbyshire gritst..,¢ 
area during the decade 1910 to 1920, anq 


from study of the death 


certifies es 
already detailed. 

A tendency exists to consider that a]] 
persons with fibroid phthisis must soop. 
er or later contract tuberculosis. Prolya- 
bly it is hardly justified; Hoffman (13) 
has even written, ‘‘There are abundant 
reasons for believing that the disease 
certified as pulmonary tuberculosis 
among granite workers is often not a 
true form of tuberculosis, but strictly 
speaking a pneumonoconiosis, or in 
other words a dust phthisis of non-tu. 
berculous origin, though possibly in the 
terminal stages complicated by a super- 
induced tuberculosis. ’’ 


/ 


(see 


(Z1)), a 


number of years ago, wrote of the so 


Tatham also Oliver 
called potters’ phthisis: ‘‘It is certain 


that much of the, so-called potters’ 
phthisis ought properly to be termed 
cirrhosis of the lung. Deaths from this 
affeetion should not be ineluded under 
the head of phthisis, which term is now 
to the tubereular mala. 
dy of that name.’’? While Peacock (22), 


as far back as 1864, wrote: ‘*The form 


restricted . 


of the disease in which there is local 
consolidation in some portions of thie 
lunes bears a close general resemblance 
to true consumption and especial) 
where, as often happens, the voice 1s 
husky and the patient expectorates 
blood. 


which it 1s 


There are, however, features )5 


sufficiently distinguislied 


from that disease; it usually occurs 10 
persons who do not present any here! 
tary predisposition to phthisis; it 
mences at a later period of life; 1' 
also much slower and less active 10 
The quickness of the p' 


progress. 
the rapid emaciation and night swe 's 
so characteristic of true phthisis 
eenerally absent, and there is ra 


Oct 



























































rhoea.’’ This contrast between the 
usive pulmonary lesions and the 
onee of marked constitutional symp- 
; is the distinguishing feature of 
eral fibrosis of the lungs due to dust 
Jation. The Report of the British 
rpartmental Committee on Compen- 
ion for Industrial Diseases (23) ex- 
sses it as follows: ‘‘Herein fibroid 
hisis presents a well-marked differ- 
oyce from pulmonary tuberculosis and 
even if the disease becomes complicated 
with tubereulosis the rate of progress 
nay be determined rather by the char- 
acter of the primary than the secondary 
disease, though usually the superven- 
tion of tubereulosis hastens the suffer- 
ers into a more rapid consumption. ’’ 
The question arises as to what rela- 
tionship, if any, exists between a fibroid 
silicosis of the lung and pulmonary tu- 
hbereulosis. There is much debatable 
eround as to whether fibrosis predis- 
poses to tuberculosis, or whether fibro- 
sis is protective against tuberculosis, 
or whether siliecotie fibrosis is peculiar 
in predisposing to tuberculosis. De- 
tailed clinical and postmortem work 
th appeal to guinea-pig imoculations 
needed to advance knowledge.  Dit- 
‘erent authorities have put forward 
different views; for the present, how- 
cr, it is sufficient to state the facts 
dud to disregard the theories while 
pointing to the need for further investi- 


(ol), 


wie Character of Silica—One faet 
articular has emerged from recent 
rch: The idea that dusts act as 
amical irritants owing to. their 
ness and hardness has been aban- 
d.  Mavrogordato (1) has told 
dust particles are taken up and 

with by the macrophage cells 

early exhibit a ‘‘pleural drift”’ 
Nock together to form pleural 
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pseudo-tubercles, or dust nodules, there- 
after forming free pseudo-tubercles in 
the lung tissue and, lastly, fibrosis of 
the pulmonary lymphatics, which they 
block. The cells flock together because 
they appear to be protected both from 
autolysis and from digestion in the 
lymph; but this only holds true of silica 
dust cells and does not occur with other 
dusts, the cells laden with which do not 
block the lymphatics but are dissolved 
leaving the dust free to be carried away. 
This preservation of silica-laden cells 
is, according to Mavrogordato, due to 
the fact that the fine particles of silica 
are slightly soluble in the alkaline tis- 
sue juices. There is a drift of alkaline 
silica through the invaded cells, the 
principle being similar to that of the 
preservation of eggs by water-glass. 
Tissue death is associated with acid 
autolysis, and the aikaline silicate is 
precipitated as silicic acid, thus per- 
haps preserving the cells as mummies 
by impregnation. 

This observer deseribes three stages 
in the occurrence of fibrosis: (1) the 
provocation of dust cells; (2) the ag- 
eregation of these cells and their ae- 
cumulation in the lymphaties; and (3) 
the fibrosis of the obstructed lymphiat 


1Cs, 


Research carried out by Gye and I<ct 
tle (24) throws heht upon the action of 
silica upon cell life. They base their 
work on the faets: (1) that colloidal! 
silica is a cell poison; (2) that colloid 
al is the most easily formed soluble 
salt of silica, the circulation of silica 
in nature depending upon this; and (3) 
that living matter (soil bacteria) is able 
to break up mineral silicates with for 
mation of soluble silica. Colloids are 
substances possessing the following 
characteristics (25): (1) they will net 


) 


pass the membrane of a dialyzer: (2) 
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their solutions are opalescent; (3) they 
ervstallize with difficulty. 
substances—e.4., 


Inorganic 
several metals andl 
compounds, such as silicic acid—may 
also assume a colloidal condition. These 
are in an unstable condition physically 
whieh confers upon them their power 
to act as catalysts. They are not true 
solutions, but suspensions of minute 
particles which, though invisible even 
to the highest powers of the micro- 
scope, nevertheless seatter light. 

Gye and Ixettle (24) made a series 
of experiments on mice, animals which 
have a high degree of immunity to tu- 
berculosis, by injecting them with a sus- 
pension ot either silica dust or colloidal 
silica. (1) The resulting lesion consist- 
ed of a central acellular area of coagu- 
lative necrosis surrounded by a zone of 
leukocytes, and outside of this a second- 
ary area of necrosis surrounded by a 
eranulative tissue. In the course of 
time the necrotic tissue was gradually 
absorbed and replaced by macrophages, 
and the final picture was that of an or- 
eaAnizing 
When 
along with the silica solution, active pro- 
liferation of the bacilli could soon be 


inflammatory fibrosis. (2) 


tuberele bacilli were injected 


seen occurring in the central necrotie 
coagulum; but whether this coagulum 
acts merely as a culture medium in 
which the bacilli are protected from de- 
struction by the body cells and fiuids, or 
whether the silica aetually stimulates 
the proliferation of the baeilli is still un 
certain. (3) Silica solution eireulating 
in the blood stream of rabbits (which 
were injected intravenously with the so- 
lution) did not materially influence a 
eeneralized 


tuberculosis already in- 


duced. Apparently only where the poi- 
son is sufficiently concentrated to form 
local areas of tissue destruction is the 
growth of the bacillus promoted. 


(iIranted, then, that the production ot 


fibrosis is due in part at least to jhe 
chemical action of silica particles ayq 
that the fibrosis thus produced preidis. 
poses to tuberculosis, the question arises 
as to whether the colloidal change of 
the cell protoplasm facilitates the 
erowth of baeteria. 

The experiments just referred to may 
seem to offer an explanation as to why 
tubereulous processes seem to be ae 
eelerated in the silicotie lung; to my 
mind, however, no satisfactory eyi- 
dence has vet been produced to show 
that dust fibrosis in itself specially 
favors tuberculous infection. All writ- 
ers speak of the infection as a terminal 
one, although on what grounds they do 
so, other than the facet that dust work 
ers often die, in the end, of pulmonary 
tuberculosis, is to my mind obscure. We 
know that the average age at death 
from pulmonary tuberculosis among 
these workers is higher than usual and 
this, as Dr. Hay says, means that either 
the disease began late or has _ lasted 
long. In my opinion the latter is the 
correct view. 
shows that tubercle 
bacilli and dust particles tend to become 
located in the same anatomical situa- 


Investigation 


tion, and the presumption is that the 
same mechanical and physiologica! 
forces which tend to place the one tor 
eign body operate in the same manuer 
toward localizing the other. Hence, since 
infected dust particles are the primar) 
cause of the formation of fibrous 
nodules, just as are sterile dust part 
cles, the tubercle bacilli should be found 
in the same situation: and this is W!1a' 
we do find—.e., they are located 11 
center of the oldest part of the no 
where necrotic changes first take p 
and this oceurs in silicotie lungs \ 
do not show signs of typical tubere 
processes elsewhere. The question 


urally arises: How and when di 







































li get there? May they not have 
' © there quite early and been kept in 
| ivity, shut off by fibrous tissue ar- 
ved (as it is in these nodules) in con- 
‘rie rings? They would find in the 
tral necrotic coagulum, which Gye 
IKxettle deseribe, a culture medium 
vhich they are protected from de- 
ction by the body cells and fluids. 
siblv years afterwards the progres- 
» degeneration of the lung tissue 
re or less rapidly releases them, and 
ioods them into a lune which has not 
d time for the proper revasculariza- 
tion of its tissues and consequently has 
ot developed the normal defences ; now 
produce an acutely infective pro- 
ss which progresses rapidly to a fatal 
ecrmination, producing apparently all 
signs of a terminal infection. This hy- 
thesis I wish to put forward tenta- 
ely, but with the hope that it is as 
orthy of eredenee and further con- 
sideration as are any of those which |] 
recently seen promulgated. Here 
erest attaches to the elinical history 
a patient suffering from silicosis, 
by Dr. Mavrogordato (1). The 
‘ord shows that this Witwatersrand 
ner first displayed signs of chest 
uble nearly thirty years ago, and yet 
J12, except for shortness of breath, 
was still in fair general health and 
sical condition, although his ease 
classified as closed tubereulosis and 
sis; and Mavrogordato’ adds: 
is case shows that well-marked sim 
s111@Osis need not progress and that 
culosis can remain ‘closed’ for 
in spite Of 3e.7" 
re then, so far as present knowl 
coes, the matter must be allowed 
until it is cleared up more con 
ely. This can only be done by 
il experimental investigation and 


a 


observation, in which the exami 
of the sputum, the X-ray findings, 
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and the records of autopsies should be 
‘arefully chronicled. Whatever contro- 
versies this subject may give rise to— 
and they are many, for the subject, as 
Professor Beattie savs, ‘‘bristles with 
diffeulties’’—there yet remains one 
common ground of agreement, namely, 
that taking the length of the occupa- 
tional life in these eases, the average 
age at death, the repeated hemorrhages, 
the intense dyspnea as a cardinal symp- 
tom, the maintenance of weight, the ab- 
sence of toxic symptoms, the radio- 
graphic demonstration of local lesions 
in the lung out of all proportion to the 
symptomatology, we have before us a 
clinical condition which we now know 
and recognize as a chronie fibroid dis- 
ease of the lune due to the inhalation 
of dust—a pneumokoniosis—a_ condi- 
tion, clinically, and pathologically dis- 
tinct trom the disease known as_ pul 
monary tubereulosis, caused by th 
ravages of the bacillus of IXoch. 
Tuberculosis as a Complication 
Other writers have discussed at 
leneth the effeet of tubereulous intee 
tion upon cases of dust fibrosis. ‘The 
clinical features change and the cases 


eome to agree more closely with ordl- 


nary pulmonary tuberculosis. The chief 


points in differential diagnosis are: 
Pulmonary Tuberculosis 
lever present 

Pulse rapid 


Simple Nilicosis 
Kever absent 
Pulse normal 


Night sweats absent Night sweats present 

No loss of weight Loss of weight 

Malaise absent Malaise present 

Sputum negative for Sputum positive 1O) 
tuberculosis tuberculosis 

Dyspnea marked Dyspnea only marked 

Toxemia absent in advanced cases 


‘Toxemla present 
Radvographic Appe Craieces 


Particulate (mottling) Reticulate (branching) 


Blood (lountl 


Llemoglobin normal liemovlobin decreased 


Red blood corpuscles Red b'ood corpuscles 


increased decreased 
Leukocytes normal 
Polymerphonuclears 


normal eX CESS 


Leukocytes increased 


Polymorphonuclears — in 
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Cases Illustrating Silicosis plus Tuber- 
culosis (Infected Silicosis) 


CASE 5.—A. H., aged 54, worked as a sani- 
tary potter for thirty years. He was admit- 
ted to my care in May, 1919. His weight was 
8 stones 10 pounds; there were signs of 
marked fibrosis in both lungs, the left lung 
in this case being the more severely affected. 
There was much secondary bronchitis and 
dyspnea on exertion; sputum was abundant, 
but was negative for tubereulosis. He was 
asked to give up his trade, which he did, and 
obtained work in the open air. On October 
28, 1919, he was given a graduated tubereulin 
test which resulted in a reaction to 100°F. on 
reaching a dilution of 0.0005 O. T. He re- 
fused sanatorium treatment and was not seen 
until a year afterwards, when he had lost 9 
pounds in weight, and his sputum exhibited 
tuberele bacilli on examination. Unfortu- 
nately the further history was lost as the pa- 
tient removed from the district. No radio- 
rram was obtained. 

Cask 9.—A. T., aged 49, had been employed 
as a sanitary potter for thirty years. He was 
admitted to the dispensary under my eare on 
June 21, 1922, with clinieal siens of bilateral 
phthisis more advanced on the right side. 
There was a small cavity in the right apex. 
His temperature ran from 97.4 in the morn- 
ing to 99.4 in the evening; his pulse was S84. 
His weight was 8 stones 8 pounds. There was 
considerable toxemia present and he gave a 
history of night sweats, severe dyspnea, and a 
Ile was sent to the sanatori- 
um where he died suddenly from a_ severe 
hemorrhage, three months after admission. 
His sputum throughout was positive for tu- 
bereulosis (Swarming with bacilli). A radio- 
gram showed a silicotic lune of the advanced 
type, compheated with tuberculosis, and a 
good deal of compensatory emphysema, espe- 
cially on the right side. 

CAsge 10. 
stone mason for fourteen vears (g¢ritstone has 
a silica content of 96.4 per cent.). He was 
admitted to the dispensary in October, 1920; 
his weight, on admission, was 11 stones, but 
he had done no stone cutting sinee 1916, as 
he was absent at the war. He had complained 
of cough and shortness of breath for some 
years. 


rackine eough. 


S.S.. aged 36. worked as a erit- 


The symptoms were: cough, pain in 
the chest, dyspnea and slight hemorrhages, 
with some loss of voice. The results of the 
sputum examinations made after his admis- 
sion to the sanatorium on November 17, 1920, 
were as follows: 


fe ip ee eee Negative 
Nov. OO TOGO. ick sk eeiaes ou oetative 
SS Pre ee ee Posii iv 
LPG, MEy BOM osc pices eds wesincins s ¥QREEEETIVG 
i a. reer eae at 
a Sr ret er re ne Positivy 


A radiogram disclosed nodules more dense. 
ly distributed at the apex of the lobe than at 
the base, and exhibited the particulate char- 
acter of the mottling so characteristic of cases 
of silicotie fibrosis (see Fig. 4). The partieu- 
late shadows are clearly defined, with dense 
centers and more woolly edges. This character 
of shadow is seldom seen in cases of purely 
tuberculous phthisis except in cases of long 
standing, in which ealcification of the tuber- 
eles has begun, and even then the distribu- 
tion is different ; the shadow is not so diffusely 
scattered in pulmonary tuberculosis as in 
silicosis and is apt to be unilateral and even 
unilobular in distribution. 

The clinical findings were those of a marked 
fibrosis with consonant crepitations at the 
right apex and some laryngeal inflammation 
with swelling of the interarytenoid membrane. 
On December 28, 1920, the patient had a short 
pyrexial attack and had to be confined to his 
bed. On January 17, 1921, he coughed up 
some small black-colored ealeuh. On Febru- 
ary 8, he was delirious and had to be kept 
quiet by morphia injections. His pulse was 
very rapid. He grew steadily worse and died 
at 3.20 a.m. The following is the autops 
report: 

The right lung showed recent coagulated 
fibrinous exudate over the pleura of the mid- 
dle lobe, which was adherent to the chest wall. 
The whole upper lobe was firmly adherent to 
the chest wall and could only be separated 
by tearing the lung. This lobe was hard 
and nodular, one section consisting of a mass 
of black gritty nodules varying in size from 
that of a pin head to that of a small pea. Th 
lung tissue was honeyeombed with small ca\ 
ties and was very fibrotic. No normal alveolar 
tissue was seen. The lower lobe was stud 
with similar gritty nodules, but not so th 
ly. The noduies were much more densel) 
tributed in the apex of the lobe than at 
hase. Very little tuberculous disease ¢ 
he found in this and the middle lobe ex 
a few caseous patches here and there in 
cortex. (See Fig. 5.) 

The left lung showed a similar conditio? 
silicosis, denser at the two apices than at 
base. The apex was firmly adherent to 
chest wall, but the pleura could be peelec 
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tuberculous silicosis. 


hic. 4.—Case 10.) Open 
ithout tearing. The pleura over the posterior 
art of the left base was adherent. 

The tracheal, tracheobronchial, and 
bronchial were all large and _ black, 
little caleified material was found. 
Numerous miliary tubercles were seen dis- 
iributed throughout. The heart and arteries 
ere normal, and the spleen only slightly en- 
reed. The skull was not opened. 


vlands 
vers 


PROPHYLAXIS 


|. The formation of dust should as 
as possible be prevented. Much has 
done for this purpose in South 


The 


ods used are applicable to ganister 


can mines with ood results. 


metalliferous mining in Great 


in, to some quarrying processes, 


to the crushing of silica materials. 


)* 


processes, such as erinding’ On 


stone wheels and stone masons’ 


require new methods. Masons’ 


should be done in the open alr so 
(he dust may be rapidly diluted and 
away; closed-in sheds should be 
bited. should 


Sandstone wheels 
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wheels 


kic. 5.—Section through lungs of Case 10. 


be disearded in favor otf composition 


which give off far less dust 


and need not contain siliea. 


2. Inhalation of dust when generated 


should be avoided. This purpose is dif- 
fieult to accomplish. Various respira- 
tors have been advocated from time to 
time which, if worn by the operator, 
would protect him from excessive dust 
inhalation. In practice, however, they 
have all proved failures, for the simple 
reason that the dust particles which do 
harm are so small that they can only 
be arrested by gauze with a mesh so 
fine as to offer an impossible barrier to 
the wearers’ powers of respiration. 

3. The careful selection of operatives 
enforced. As long ago as 
(26) 


his observations led him to believe that 


should he 
1862. Greenhow pointed out that 
the development of tuberculosis in per- 
atfeeted 


largely by 


vith silicosis was deter 


SOUS 


mined predisposition and 


family history. It would theretore be 


advisable that employers should not en | 
eave men who come from phthisical fam- . 
ilies, and that those workers who re- | 
side in houses whieh hecome intected 
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Cases Illustrating Silicosis plus Tuber- 


culosis (lnfected Silicosis) 


CASE 5.—A. H., aged 54, worked as a sani- 
tary potter for thirty years. He was admit- 
ted to my care in May, 1919. His weight was 
8 stones 10 pounds; there were signs of 
marked fibrosis in both lungs, the left lung 
in this case being the more severely affected. 
There was much secondary bronchitis and 
dyspnea on exertion; sputum was abundant. 
but was negative for tuberculosis. He was 
asked to give up his trade, which he did, and 
obtained work in the open air. On October 
28, 1919, he was given a graduated tubereulin 
test which resulted in a reaction to 100°F. on 
reaching a dilution of 0.0005 O. T. He re- 
fused sanatorium treatment and was not seen 
until a vear afterwards, when he had lost 9 
pounds in weight, and his sputum exhibited 
tuberele bacilli on examination. Unfortu- 
nately the further history was lost as the pa- 
tient removed from the district. No radio- 
eram was obtained. 

Case 9.—A. T., aged 49, had been employed 
as a Sanitary potter for thirty years. He was 
admitted to the dispensary under my eare on 
June 21, 1922, with elinieal siens of bilateral 
phthisis more advanced on the right side. 
There was a small cavity in the right apex. 
His temperature ran from 97.4 in the morn- 
ing to 99.4 in the evening; his pulse was &4. 
His weight was 8 stones 8 pounds. There was 
considerable toxemia present and he gave a 
history of night sweats, severe dyspnea, and a 
racking cough. He was sent to the sanatori- 
um where he cied suddenly from a severe 
hemorrhage, three months after admission. 
[lis sputum throughout was positive for tu- 
bereulosis (swarming with bacilli). A radio- 
gram showed a silicotie lung of the advanced 
type, compleated with tuberculosis, and a 
food deal of compensatory emphysema, eSpe- 
clally on the right side. 

CAsp 10. 


stone mason for fourteen vears 


S.S.. aged 36. worked as a erit- 
(eritstone has 
a Silica eontent of 96.4 per cent. ). He was 
admitted to the dispensary in October. 1920; 
his weight, en admission, was 11 stones, but 
he had done no stone cutting sinee 1916, as 
he was absent at the war. He had complained 
of eough and shortness of breath for some 
years. The symptoms were: cough, pain in 
the chest, dyspnea and slight hemorrhages, 
with some loss of voice. The results of the 
sputum examinations made after his admis- 
sion to the sanatorium on November 17, 1920. 
were as follows: 


me: a: er rere Negative 
Nov. 30, 1920. ........ 050.000 secs NO@Gative 
te SS Serer er oT ss Posii ivy 
{Ss SS Arr e Negative 
ls we EE o.a 0 4 00 6k es ea ... Negative 
he Ls Vee eee nee Positiny 


A radiogram disclosed nodules more dense- 
ly distributed at the apex of the lobe than at 
the base, and exhibited the particulate ehar- 
acter of the mottling so characteristic of cases 
of silicotie fibrosis (see Fig. 4). The particu. 
late shadows are clearly defined, with dense 
centers and more woolly edges. This character 
of shadow is seldom seen in cases of purely 
tuberculous phthisis except in eases of long 
standing, in which ealcification of the tuber- 
eles has begun, and even then the distribu- 
tion is different ; the shadow is not so diffusely 
seattered in pulmonary tuberculosis as in 
silicosis and is apt to be unilateral and even 
unilobular in distribution. 

The clinical findings were those of a marked 
fibrosis with consonant crepitations at the 
right apex and some laryngeal inflammation 
with swelling of the interarytenoid membrane. 
On December 28, 1920, the patient had a short 
pyrexial attack and had to be confined to his 
bed. On January 17, 1921, he coughed up 
some small black-colored ealeuli. On Febru- 
ary 8, he was delirious and had to be kept 
quiet by morphia injections. His pulse was 
very rapid. He grew steadily worse and died 
at 3.20 a.m. The following is the autopsy 
report: 

The right lung showed recent coagulated 
fibrinous exudate over the pleura of the mid 
dle lobe, which was adherent to the chest wall. 
The whole upper lobe was firmly adherent to 
the chest wall and could only be separated 
by tearing the lung. This lobe was hard 
and nodular, one section consisting of a mass 
of black gritty nodules varying in size from 
that of a pin head to that of a small pea. The 
lune tissue was honeyeombed with small ca\ 
ties and was very fibrotic. No normal alve 
The lower lobe was stud 
with similar gritty nodules, but not so th 
ly. The nodules were much more densel) 
tributed in the apex of the lobe than at 
Very little tuberculous disease ¢ 
he found in this and the middle lobe ex 
a few caseous patches here and there in 
cortex. De 


tissue was seen. 


hase. 


(See Fig. 5. 

The left lung showed a similar conditio1 
silicosis, denser at the two apices than at 
base. The apex was firmly adherent to 
chest wall, but the pleura could be peeled 

































iG. 4—Case 10. Open tuberculous silicosis. 


vithout tearing. The pleura over the posterior 
part of the left base was adherent. 

The tracheal, tracheobronchial. and 
bronchial glands were all large and_ black. 
but very little calcified material was found. 
Numerous miliary tubercles were seen dis- 

uted throughout. The heart and arteries 
ere normal, and the spleen only slightly en- 

reed. The skull was not opened. 


PROPHYLAXIS 


|. The formation of dust should as 
as possible be prevented. Much has 
done for this purpose in South 
rican mines with good results. The 
ods used are applicable to ganister 
metalliferous minine in Great 
iin, to some quarrying processes, 
to the ecrushine’ of silica materials. 


,* 


processes, such as grinding on 
stone wheels and stone masons’ 
require new methods. Masons’ 
should be done in the open air so 
‘he dust may be rapidly diluted and 
away; closed-in sheds should be 
hited. Sandstone wheels should 
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Fic. 5.—Section through lungs of Case 10. 


be discarded in favor ot composition 
wheels which egive oft far less dust 


and need not contain silica. 


2. Inhalation of dust when generated 
should be avoided. This purpose is dit- 
ficult to accomplish. Various respira- 
tors have been advocated from time to 
time which, if worn by the operator, 
would protect him from excessive dust 
inhalation. In practice, however, they 
have all proved failures, for the simple 
reason that the dust particles which do 
harm are so small that they can only 
be arrested by gauze with a mesh so 
fine as to offer an impossible barrier to 
the wearers’ powers of respiration. 

3. The careful selection of operatives 
should be enforeed. As long ago as 
1862 Greenhow (26) pointed out that 
his observations led him to believe that 
the development of tuberculosis im per- 
sons affected with silicosis was deter- 
mined largely by predisposition and 
family history. It would therefore be 
advisable that employers should not en 


cage men who come from phthisical fam- 


= 


ilies, and that those workers who re- 


side in houses which become intected 
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should be made to seek new quarters 
or should be dismissed from the trade. 

4. There is necessity for a systematic 
examination of all workers in trades 
dealing with silica dust, including X-ray 
examination and the routine examina- 
tion of sputa for tuberele bacilli. Such 
an examination is now provided for 
under the hefraectories Industry Scheme 
of the Silicosis Act of 1918 which re- 
quires: 

(a) An annual examination and ree- 
ord of the physieal condition of all 
workers of refractory materials con- 
taining not less than 80 per cent. silica. 

(b) The suspension from employment 
of all persons found to be suffering from 
such a degree of silicosis or. silicosis 
plus tubereulosis as to make it hazard- 
ous for them to continue their employ- 
ment, or to aceelerate materially the 
progress of their disease. 

(c) The provision of compensation 
tor all workmen thus suspended or ex- 
eluded. 

The act 1s a good one, but it has not 
been applied far enough. As it stands 
at present it covers only ganister miners 
and retractory brick makers, leaving out 
eranite workers, gritstone workers, and 
potters, Also, the percentage of siliea, 
fixed for trade reasons in the Refraec- 
tories Industry Scheme at 80 per cent., 
is much too high, as granite workers 
suffer greatly from silicosis and vet the 
content of silica in Seottish granite is 
under 50 per cent. 

urther, it is important to remove 
at once and for all time all workers 
who are tound, on examination, to show 
a definite 


deeree ot hbrosis ot the 


lungs. ‘These persons, provided they 
are not inteected with tuberculosis, when 
removed to a non-dusty occupation us- 
ually make a complete recovery. As 
Mavrogordato (1) says, ‘‘there is no 


reason Why simple silicosis should pro 


gress if the subject is no longer expo:o 
to silica dust. The damaging elemen 
dust—does not multiply on its own 
count in the lung, and if the supply he 
cut off the disease should be arrested. 
On the other hand there is no reasoy 
why an infective silicosis should remain 
stationary, the damaging element— yj. 
ero-organisms—will multiply on their 
own account.’’ In several cases of iy 
own both among potters and among 
eritstone workers the removal from 
their dusty ‘employment to an open-air 
trade has given the sufferers relief, and 
their working capacity for the future 
has not been seriously reduced. 


SUMMARY 


1. Most inhaled dust is expelled from 
the air passages; but some minute par 
ticles pass into the alveoli and are car 
ried thence into the lung tissue. 

2. Dust particles in the lung’ tissue 
undergo a pleural drift; where they 
come to rest they cause inflammatory 
changes which result-in the formation 
of pseudo-tubercles, the beginning ot 
fibrosis. 

3. All dusts are not equally harm 

e.g., coal is possibly beneficial, lime is 
neutral, but silica is particularly 
jurious. 

4. Silica, owing to the formation of 
pulmonary fibrosis, causes a train 0! 
symptoms which can be distinguished 
clinically from those of pulmonary 
berculosis. For this purpose I: 
ography is of great use. 

5. The evidence of the injurious ¢! 
acter of silica dust is drawn cli 
from industrial mortality statistic: 
which all forms of phthisis are take! 
evether. Statistical evidence from 
parts of the world agree on this p' 
and there is no evidence that any 0! 
factor beyond the inhalation of s! 


is the responsible agent. 
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Careful consideration of the dis- 
entity, pulmonary silicosis, of its 
development and clinical manifesta- 
;. and of its non-infective character, 
ts to the conclusion that more per- 
than it is generally thought die 
,out becoming tuberculous. 
Consideration, in addition, of the 
tion of living tissue to colloidal sili- 
leads to the theory being put for- 


-ard—namely, that when tuberculosis 


is manifested, the infection is not nec- 
essarily new, but may have occurred 
when the dust particles were originally 


eee 


11) 





aled and have remained latent with- 


the necrotic center of the pseudo- 


tubercles until a breakdown of the sur- 
rounding sear tissue releases a massive 
infection upon tissues of low vitality. 

8. The low infectivity of cases of pul- 
monary fibrosis is probably due (a) to 
the fact that many cases are never tu- 
berculous at all, and (b) to the rapid 
termination of open infective cases, leav- 
ing but a short period for infecting con- 
tacts. 

9. The terminology appearing today 
on death certificates is faulty; the cases 
should be described as (a) pulmonary 
fibrosis, and (b) tuberculosis (if pres- 
ent). The term ‘‘phthisis’’ is unsatis- 
factory and should be expunged. 
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‘onsulting Chemist and Chartered Patent Agent, 
nd S. Judd Lewis, D.Se., F.1.C., Consulting and 
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na 310 illustrations. Philadelphia: P. Blakiston’s 
Son & Co., 1923. 
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MENT. By Capt. J. T. Ainslie Walker, R.A.M.C. 
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the Chemical Society. Paper. Pp. 12 with illus- 
trations. London: H. K. Lewis & Co., Ltd., 1928. 


MEDICINE MONOGRAPHS: CYANOSIS: By Christen 
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Medicine, George Washington University; Lec- 
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dix, index, and illustrations. Philadelphia: P. 
Blakiston’s Son & Co., 19238. 





a Sr a 


teen mie 


ee 





ee 


—— ue 


eee 








ee eee 


SE RE I RY et 











A ——_-— - 











ee ii 


ae _ 


PO Oe EE Oe OE 


Kd a Gl i a LE POG EINE PEI PEI 


~— = 


-- 


ae eo. Se er 





se) 


eS HD, 


en iet 
rs 


. oe — y 


+. 
<a> 


‘. 


- OFS - y* bane > 
Fee reer) oe nS fe, Lad tab 


. wi >. 
Ce oe Ps ae ee ee 


~® 


244 THE JOURNAL OF INDUSTRIAL HYGIENE 


Fifty-Second Annual Meeting of 
THE AMERICAN PUBLIC HEALTH ASSOCIATION 
Boston, Mass. 


October 8-11, 1923 


Tentative Program 
INDUSTRIAL HYGIENE SECTION 
Session [* 

Reading of Minutes of Previous Meeting. 

Election of Nominating Committee. 

Address of Chairman. 

THe STATUS OF THE PROBLEM OF RESUSCITATION IN CASES OF RESPIRATORY FAILuRE. 
Cecil K. Drinker, M.D., Laboratory of Applied Physiology, Harvard Medical School, Boston, 
Mass. 

STANDARDS FOR PROCEDURES IN LEAD Porsonina. Joseph C. Aub, M.D., Laboratory of 
Applied Physiology, Harvard Medical School, Boston, Mass. 

Discussion led by Dr. Fairhall, Harvard Medical School, and Miss Minot, Harvard 
Medieal Sehool. 

Tur Diseases OF PRESSERS AND TartLors, BASED ON SUPERVISION OF Srix THOUSAND 
Workers FoR TEN YEARS. George M. Price, M.D., Director of Union Health Center, New 
York City. 

Discussion led bs: J. W. Schereschewsky, M.D. 

PHYSIOLOGICAL STUDIES IN CONNECTION WITH VENTILATION. Philip Drinker, B.S., Ch.E., 
School of Public Health, Harvard University, Boston, Mass. 

Tre Use or Execrric PRECIPITATION IN THE ESTIMATION AND Microscopic StTupy oF 
ArmospHertc Dust, Fumes, AND SMOKE. Philip Drinker, B.S., Ch.E., School of Public 
Health, Harvard University, Boston, Mass. 

Discussion led by Mr. Leonard Greenburg, U. 8. Public Health Service, New Haven, Conn. 

*This session will probably be held in the School of Public Health of Harvard Univer- 
sity, on account of the two demonstrations by Mr. Drinker. 


Session II 
Business Meeting, Industrial Hygiene Section. 
Tue DIAGNostic CLINIC OF THE HENRY PHIpps INSTITUTE, WITH ANALYSIS OF CASES. 
Frank A. Craig, M.D., Henry Phipps Institute, Philadelphia, Pa. (Tentative.) 
STANDARDS OF TEN THOUSAND PHyYsICAL EXAMINATIONS OF INDUSTRIAL WorKERS. UL. li. 
Thompson, M.D., Surgeon in Charge, Industrial Hygiene Bureau, U. S. Public Health 


Service, Washington, D. C. 


Report of Nominating Committee. 
lection of Seetion Officers. 


OccuPATIONAL DISEASE COMPENSATION. John B. Andrews, Ph.D., Secretary, Amer 


ean Association for Labor Legislation, New York City. 


Discussion led by F. L. Reetor, M.D., Secretary, Conference Board of Physicians 


Industry, Boston, Mass.; and EK. R. Hayhurst, M.D., Ph.D., Professor of Hygiene, Ohio Sta‘ 
University; Consultant, State Department of Health, Columbus, Ohio. 


Tue Economics or INpustrtAL HeaurH Services. Bernard L. Wyatt, M.D., Direct 


Health Service, Laurentide Co., Grand’mere, Quebec. 


[It is also probable that a speaker of international reputation in this field will be secur’ 


to speak at one of the General Sessions on the subject of ‘‘The Economies of Industr! 
Hvygiene,’’ having in mind the shortage of labor at the present period, the restrictio! 
on immigration, ete. 


Emery R. Hayhurst, M.D. 
Chairman, Program Committee 
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